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Page 62: For " Fig. 24 at 3,000 " read '* Fig. 22 at 1,000." 

Page 62: For ** Fig. 23 at 2,000 " read "Fig. 21 at 526." 

Page 125, line 16: July 29, for "1909" read "1908." 

Page 125, lines 27 and 28: After line 27, "Sept. 30, 1908," set lower down the next 
five lines "Nov. 7, 1901 " to " Nov. 6, 1907, " and insert the caption, " Fall (October 
and November) Manned Balloons." 

Page 136, line 18: For *'aR= KT^*' read ''aR^KT^"^:' 

Page 275, Fig. 4: The title is correct, but turn the illustration around 90°, clockwise. 

Page 277, Fig. 6: The title is correct, but turn the illustration aroimd 90°, anti- 
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BULLETIN 

or THE 

MOUNT WEATHER OBSERVATORY 

Vol. IV. Extra Number. Closed May 8, 1911. 

Part z. CLEVELAND ABBE, Editor. la^ued June 20, 1911. 

(I) ORIGIN OF THE PERMANENT OCEAN HIGHS. 
By W. J. Humphreys. 

[Dated Deoember 10, 1010.] 
INTKODUCTION. 

There are five barometric highs on the oceans, as indicated by 
figure 1, that remain substantially fixed in position throughout the 
year though of varying intensity. Two of these are approximately 
35° north of the Equator and three about 32° south of it. Two occur 
in the Pacific Ocean, one just west of southern California, the other 
near the coast of Chile; two in the Atlantic Ocean, near Morocco and 
southern Africa, respectively; and one in the Indian Ocean about 
half way between southern Africa and Australia. 

There necessarily is a close relation between the locations and 
intensities of these ocean highs and the weather of the adjacent conti- 
nents, and therefore they deserve careful study. But while they 
themselves and their results are more or less discussed in works on 
meteorology, it appears that, in spite of their importance, but few 
attempts have been made to explain their origin. 

Ferrel ^ holds that a portion of the west to east winds of the higher 
latitudes is deflected toward the Equator by every continental barrier 
and thereby forced to join, at each of these places, the counter winds 
within the Tropics, and to produce that whirl of the anticyclonic type 
that exists on the adjacent ocean. In each of these cases the direc- 
tion of the wind is such that it exerts a pressure toward the center 
about which it moves, due, as it will be explained below, to the 
rotation of the earth; and Ferrel maintains that this forced or me- 
chanical pressure is the cause of the permanent barometric highs of 
the oceans. He does not consider, in this connection, surface or 

> Recent Advances in Meteorology, pp. 224-226, Washington, 1886. (Annual Report of the Chief Signal 
Officer, 1886, Appendix 71.) Alao, A Fopnlar Treatise on the Winds, pp. 184-187, 1880. 
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2 BULLETIN OF THE MOUNT WEATHER OBSERVATORY. 

other temperature differences, though, as it will be shown, they are 
of especial importance. 

The above explanation is both suggestive and ingenious, but as the 
west to east winds of the iSouthern Hemisphere pass to the south of 
Africa in January and February, as shown by figure 2, it is not clear 
how the barometric high in the southern Atlantic can be accounted 
for on the barrier hypothesis. Again, if the high barometer is not 
due, in part at least, to thermal causes, but entirely to mechanical 
constraint, it must follow that the surface winds would have an 
inward and the upper winds an outward component. This assumed 
direction, however, according to figures 2 and 3, is just the reverse 
of that which actually exists. 

Clearly then FerrePs hypothesis of the origin of the permanent 
anticyclone of the oceans does not account for all of the observed 
facts. Mountain and continental barriers may be contributory, but 
certainly not the only causes. 

An entirely different explanation of the same phenomena has been 
given by Angot ' based on the fact that on every parallel between the 
la^^itudes 45^ north and south the average surface temperature of 
continents is higher than that of the oceans. The barometer, there- 
fore, witliin the belts of highs (latitudes 30° to 35° in both hemi- 
spheres) where the atmospheric pressure is greater than it is on either 
side, is lowered over the continents and correspondingly raised over 
the oceans; and this, he claims, explains why these belts have pressure 
maxima with closed isobars. 

This hypothesis accounts for the pressure in the belts of highs 
being less on the continents than over the oceans; but, without 
further modification, it would appear to call for anticyclonic centers 
not far from mid-ocean, though rather nearer the largest continent. 
We would also expect those of the Northern Hemisphere to be more 
pronounced than the corresponding highs of the Southern Hemis- 
phere, because of the greater differences there in temperature, due to 
the extensive land areas. 

As a matter of fact the high of the southern Pacific and the high of 
the southern Atlantic are fully equal to their companions north of the 
Equator. The one in the Indian Ocean of course can have no 
counterpart in the other hemisphere, and hence is not to be con- 
sidered in this comparison. BesMes, all these highs, except that of 
the Indian Ocean, occur far from mid-ocean and off the west coasts 
where, for some distance inland, the continents are not so warm as 
they are on the eastern side. 

Hence it appears that this (the only other explanatory hypothesis 
a considerable search of the literature has revealed), while account- 
ing for much, is not adequate to explain all the phenomena. 



'Traits ]£:i6meiitaire de M6t4orologle, 2^ ed., 158-150, Paris, 1007. 
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BELTS OF HIOHS. 



In order to understand the chief causes of the permanent ocean 
highs, it is necessary to consider certain wind and pressure effects 
due to the combined influence of temperature gradients and terrestrial 
rotation, a subject first and admirably developed by Ferrel. 

Consider a plastic rotating planet, homogeneous throughout, or 
at least with reference to the center. Under these conditions the 
planet is an ellipsoid of revolution, with the axis of rotation shorter 
than the equatorial axis, to an extent dependent upon the angular 
velocity. 

Let the rotation be about the axis NS, Fig. 4, then a point on the 
surface at s will move in a circle whose radius is r, and will have an 
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acceleration toward this center equal to -, in which v is its linear 

r 

velocity. Therefore, to restrict a mass m, with linear velocity v, to a 

circle whose radius is r requires a centrally directed force whose 

numerical value is — ; and of course the reaction, called *' centrifugal 

force," is equal in magnitude but opposite in direction. 

Let 8C represent the direction and magnitude of the '' centrifugal 
force" acting on a mass 7n at the point «. The effect of this is to 
decrease the weight of the mass m, by an amount represented by «jP, 
and to thrust it towards the equator with the force st. Hence we 
can write 



/= sm /= w- tBXil^marnsin I cos I, 

-^ r R ' 
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4 BULLETIN OP THE MOUNT WEATHER OBSEEVATOBY. 

in which 

/= the force on the mass m directed along the surface toward the 
equator, 

t; = the linear velocity of the mass m at the latitude I, 

JB = the radius of the sphere, and 

0) = the angular velocity. 

These of course are only approximately correct expressions, but 
where R is nearly constant, as in the case of the earth, they are 
sensibly correct. 

The rotating spheroid will bulge till the gravitational pull down 
hill or toward the pole will equal the equatorial push up hill. 

Since the weight, w, of a mass m is numerically equal to mg, where 
g is gravitational acceleration, therefore the equatorial push in terms 
of the weight is given by the equation 

^w.—Rsinlcos I. 
9 

This has its maximum value, -^ — R. at latitude 45°, and its 

' 2 g ' ' 

minimum, zero, at the equator and at both poles. 

At latitude 45° on the earth 

/= 0.00173 V), approximately. 

That is to say, at this place every kilogram pushes toward the 
equator with a force equal to the weight of 1.73 grams. In other 
words, at this latitude to go a kilometer toward or from the Equator 
along a quiet water surface also implies going 173 centimeters from 
or toward the center of the earth. 

Suppose the surface of the planet we are considering to be every- 
where level, like the surface of undisturbed water, and to have the 
same temperature from pole to Equator. 

An atmosphere on such a planet would rotate with it and be devoid 
of all circulation. 

Now let the temperature increase uniformly from the poles to the 
Equator and we shall have a first approximation to the conditions 
on the earth. The air will expand everywhere proportionately to 
the increase in temperature, and hence will reach its highest levels 
at and near the Equator and will there overflow toward the poles- 
But in so doing the pressure at the surface near the Equator vnU be 
decreased while that of the adjacent higher latitudes will be increased, 
and hence a circulation will be started that will continue polewards 
in the upper levels and equatorwards in the lower, so long as the 
temperature differences are maintained. 

Assuming no friction it follows, since all the acting forces are central, 
that, wherever any particle of the atmosphere may go, the radius 
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HUMPHREYS — PEBMANBNT OCEAN HIGHS. 5 

connecting it perpendicularly with the axis of rotation must sweep 
over equal areas in equal times. That is, in terms of Fig. 4, 

rU==RUcosl^K, 

in which U is the total velocity of the particle in the direction of 
rotation and Z is a constant. Hence the velocity in the direction 
of rotation is not constant, but varies inversely with the cosine of 
the latitude. Neither does it depend in the least upon the rate of 
change of latitude, but wholly upon the magnitude of that change, 
however rapidly or however slowly effected. 

With an atmosphere fixed in amount, the horizontal area of the 
region of upward convection can not differ very greatly from tliat 
of the opposite or downward movement. Hence, under the assumed 
conditions of a uniform temperature gradient, the upward movement 
is over approximately all that area between latitudes 30° north and 
south, while the downward movement covers the areas from these 
latitudes to the poles. 

Hence, in general, the air of the warm belt will flow in the upper 
levels toward the colder regions and there move in the direction of 
rotation more rapidly than the surface of the planet itself, while the 
air of the colder sections will flow along the surface toward the 
warmer region, where it will rotate slower than the planet. 

While the above assumed temperature distribution applies roughly 
to the earth, the assumption of no friction does not. Nevertheless 
it is the circulation from one latitude to another that gives to the 
atmosphere of the liigher latitudes its strong eastward component 
and to that of the Tropics its westward component. 

The friction between the earth and the air causes the eastward 
flowing winds to give the eartli a torque or a turning moment in the 
direction of rotation; but as the forces arise within the earth itself, 
it must be subject to both the action and the reaction, and hence 
there can be no change in the speed of rotation. In other words, an 
eastward wind impUes a westward wind somewhere else of equal 
but opposite torque on the earth. 

We are now in position clearly to understand the origin of the belts 
of maximum barometric pressure that surround the earth on each 
side of and from 30° to 35° from the Equator. 

Let +t^ be the eastward and —u the westward velocity of the wind 
at any given place with reference to the surface of the earth at the 
same place. 

The equatorward push of a mass m moving with the velocity V 
of the earth, is given, as we have seen, by the equation 



/^^PtanZ. 
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6 BULLETIN OP THE MOUNT WEATHER OBSERVATORY.. 

Hence, the push of the same mass moving with the air is 
/ = 5(F±u)UanZ. 

Therefore, the difference, or the force with wliich a mass m of air, 
moving eastward ( + ) or westward ( — ) with the velocity u, pushes 
toward or from the Equator is given by the equation 

f =f -f^^(±2Vu + u^) t&nl 

When u is small in comparison with F, as it always is on the earth, 
except possibly near the poles, we can write 

/" = ± fy Vu tan Z= ± 2mom sin Z. 

The positive sign applies to winds moving eastward, the negative 
sign applies to winds moving westward. 

The total push is obtained by taking the sum of those given by 
each separate m, u, and I, 

Those winds that ordinarily, have an eastward component are 
thirty degrees or more from the Equator, while those that as con- 
stantly blow westward lie between these latitudes, as shown by 
figures 2 and 3. Hence, outside these latitudes the thrust is toward 
the Ecjuator, and within them it Ls away from the Equator, and there- 
fore the result must be a change of barometric pressure with latitude, 
such that an isobaric surface surrounding the earth and near its sur- 
face shall be some what flattened at the poles, drooped to a gentle 
valley along the Equator, and raised to perceptible ridges along both 
the northern and the southern parallels near 30°. 

In the foregoing only east and west winds have been considered, 
but both the sense of the deflecting force (to the right in the north- 
ern hemisphere, to the left in the southern) and it.s magnitude are 
independent of the direction of motion ; and, as this fact also will be 
needed in what follows, a demonstration of it is given here. 

Referring again to figure 4, let oj be the angular velocity about the 
axis NS and let a mass m be at the pole A"^ and moving along the sur- 
face of the sphere with the velocity u. Obviously at first it can only 
move away from A', however, much it may later change the direction 
of its path with reference to the pole. 

Now consider a plane fixed in space and tangent to the rotating 
sphere at A", and let the mass m move a short distance along this 
plane in any direction radially from A^. The surface of the rota- 
ting sphere will pass with increiusing speed under m. If the velocity 
u of the mass m is uniform, so also is the rate of increase of the 
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speed, or the acceleration of the surface of the sphere, under m. If 
/ is this acceleration, then the force that would have to be exerted 
on m to make it move with the sphere is numerically equal to mf. 
But the distance X that would be traveled by m during the time 
t in the direction of acceleration / is given by the equation 

If the distance from the pole at the time t^ is d^ and at the time t 
is d, and if these distances are not great enough appreciably to sep- 
arate the plane from the surface of the sphere, then also 

X = ojt{d — d^) , 
Therefore 

And 

mf==27rujju. 

Obviously the force exerted by m, or the reaction due to its inertia, 
is opposite in direction to the direction of rotation, or is toward the 
right at the North Pole and the left at the South Pole. 

Hence, to find the deflecting force on a moving mass at any point 
8 on the surface of the sphere, we have only to find the value of the 
rotation of the sphere about an axis passing through 8, 

Now rotation with the angular velocity oj about the pole N is 
equivalent to the sum of two others, namely, ft>' = ft> sin Z, about the 
pole 8 J and a>" = a> cos Z, about the pole p, where p and 8 are 90° apart 
and lie on a great circle passing through N. 

An object moving on the surface of the sphere at 8 is not changing 
its distance from the axis through p and hence rotation about this 
axis does not afl^ect its acceleration or exert any deflective force on 
it. We have then to consider only the rotation about the pole 8. 
But, as we have seen, the general expression for such a force is 

mf=27naju. 

where u) is the angular velocity at the position of m. 

If (o is the actual angular velocity, then, as seen above, the effect- 
ive angular velocity a>' at any other point is in the same direction 
and numerically equal to oj sin Z, where I is the latitude of the place. 

In general, then, the deflective force anywhere is given by the 
equation 

7n/=^7m«>t6sinZ. 

This value is independent of the direction of u, since all directions 
are equally away from the pseudopole at the instantaneous posi- 
tion of m. 
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8 BULiLETIN OF THE MOUNT WEATHBE OBSERYATOBT. 

In the northern hemisphere the deflective force is always to the 
right of the momentary direction of motion; in the southern hemi- 
sphere always to the left. 

IBREOULABITIES IN THE BELTS OF HIOHS. 

Both the two belts of highs are of irregular intensity, and the 
greater the amount of land crossed by a belt, as in the northern hemi- 
sphere, the greater this irregularity, due to differences in the tem- 
perature, direction, and force of the winds. 

The warm continental areas, as Angot ' says, weaken their por- 
tions of the high belts. They expand the air over them and more 
or less modify the directions of the winds. This is especially well 
seen in South America where the isobars, figure 1, approach each 
other from both ends of the continent. 

But it is necessary to explain not only the breaking up of the 
belts of highs but also the location of the closed isobars, or centers 
of anticyclonic whirls, just west of continental areas, and the deflec- 
tion of these isobars equatorward along the coast lines. 

Figure 1, which gives both the isobars and atmospheric isotherms 
in annual means, will help to an understanding of the phenomena 
in question and their causes. It will be noticed that these isotherms 
are greatly deflected toward the Equator along the west coasts, 
and that the direction in which the areas within the closed isobars are 
bulged or rounded out follows in general the deflection of the atmo- 
spheric isotherms on the oceans. Hence, it appears that the centers 
and outlines of the areas within the closed isobars depend greatly 
upon the air temperatures over the ocean which, as we know, are 
largely determined by the surface temperatures of ocean currents 
and drifts. 

The continuous blue lines of figure 1 give the directions and loca- 
tions of the cold ocean currents, and the dotted lines the directions 
and locations of the warm currents. It will be noticed that the 
marked deflections of the atmospheric isotherms toward the Equator 
are with the cold currents. 

One of the largest and most important of these currents is the cold 
Antarctic drift that flows from west to east around the world at and 
beyond latitude 45° S. A portion of tliis current or drift is deflected 
equatorward by South America, as shown. This cold water carries 
the atmospheric isotherms far up the west coast toward the Tropics, 
and estabUshes a steep temperature gradient off the west coast of 
South America toward the Equator. Hence, marked winds from 
the southeast to south prevail in this region far down the coast, and 
are deflected counter clockwise by the rotation of the earth. 
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The cold water surface, because of the limited amount of heat it 
supplies, whether by radiation or by conduction, allows the air above 
it to cool to a correspondingly low temperature, and, for any given 
pressure, to contract and grow denser. This decreases the pressure 
at considerable elevations above the coH surface and allows the air 
to pour in from the sides, which in turn so raises the pressure at the 
surface of the ocean that there is a tendency for the air to flow out in 
all directions at the lower levels. Hence, where this cold current 
crosses the belt of highs, about latitude 32° S., there are two 
cooperating causes of liigh pressure: (a) The opposing thrusts of the 
eastward and westward winds, as previously explained, causing a 
high pressure zone and a comparative calm parallel to the Equator; 
(b) a sheet of cold water crossing this high-pressure zone from the 
polar to the equatorial side, which, by virtue of the coohng, increases 
the high at the place of crossing and thereby produces a highest 
center with closed isobars and gentle anticyclonic winds. 

Hence, we should expect an absolute high with gentle anticyclonic 
winds about it wherever either zone of highs crosses a cold surface, or 
wherever either zone of highs is crossed by a cold ocean current, and 
nowhere else. Reference to figures 1, 2, and 3 will show this pre- 
diction of theory to be fully supported by the facts of observation. 

It will be noticed that the areas within the closed isobars bulge 
out in the direction of flow of the cold ocean currents, or in the same 
general direction as the deflection of the isotherms, as would be 
expected. 

It will also be noticed that the center of the anticyclone is not at 
the point of minimum air temperature along the zone of highs, but 
in every case somewhat to the west of it. Tliis seems to be due 
essentially to the equatorially directed winds along the cold currents 
to the east of the anticyclonic centers. These winds, because of 
their changed direction, neither east nor west, fail to give mechanical 
support to the ridge of highs, wliich, therefore, in part gives way at 
this place. 

A maximum ocean high, therefore, must be at that place where th^ 
mechanical and thermal causes combine to produce the greatest \ 
result; that is, a Uttle to the west of the intersection of the coldest \ 
portion of an ocean current with a high pressure belt. \^ 
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(II) THE ALEUTIAN AND ICELANDIC LOWS. 
By W. J. Humphreys. 

[Dated I>eoember 19, 1910.) 

By referring to any good charts of the summer and winter isobars 
and winds of the ocean it will be seen that there is a barometric low, 
accompanied by cyclonic winds, near Iceland during both seasons of 
the year; and also that there are similar conditions in the neighbor- 
hood of the Aleutian Islands during the winter, but no trace of them 
in the sunMner time. 

Ferrel * explains the cyclonic whiri near Iceland as due to a deflec- 
tion of a portion of the west to east winds across the north Atlantic 
by the shores and mountains of Europe, but does not refer to the 
great Aleutian low of winter. He also explains, in this connection, 
the various oceanic highs as due to similar wind deflections. But as 
the centers of these highs are surrounded by outward rather than 
inward moving winds it appears that they can not be due wholly, 
if indeed in any part, to forced or mechanical disturbances caused 
by continents and their mountains. Hence, it seems equally im- 
probable that either of the two great oceanic lows above mentioned 
is really due to the deflection of west to east winds by mountain 
chains, especially since each, more particularly the Icelandic, occurs 
on the west side of the ocean to which it belongs. 

As pointed out in another paper,* the locations and intensities of 
the anticyclonic centers on the oceans are fixed by the intersection 
of the belts of highs with cold ocean currents. Hence, one might 
suspect coimter effects, or cyclonic regions, in connection with the 
warm currents, and this indeed is just what one finds. 

Naturally the warmest of the ocean currents are the broad equa- 
torial drifts, the axes of which are located a few degrees north of the 
Equator on the Atlantic and Pacific Oceans, and a few degrees south 
of it on the Indian Ocean. This is along or close to the earth's 
wannest belt, which of course is everywhere a region of upward con- 
vection. But since the rotation of the earth has but little deflective 
effect on the winds near the Equator, and since there is no great 
difference of temperature from one place to another in the Tropics, 
therefore, no broad cyclonic whirls, analogous to those of the higher 
latitudes, can occur over any current near the equator. 



^ Recent Adyancee in Meteorology, p. 224. 

i Origin of the Permanent Ocean Highs, p. 1 of this boDetin. 

95143—11 3 13 



Digitized by 



Google 



14 BUIiLETIN OF THE MOUNT WEATHER OBBEBVATOBY. 

Apart from the equatorial drifts there are only two warm currents 
of any great extent, namely: The Gulf Stream drift that bathes the 
shores of Iceland and the British Isles and flows on beyond Norway, 
and the Kuroshiwo, or Japan current, that fans out in the northern 
Pacific though to a much less extent than does the Gulf Stream in the 
Atlantic. 

Obviously the temperature of the atmosphere over the high moim- 
tains and tablelands of Greenland and Iceland must be lower than 
that of the free air at the same levels above the neighboring Gulf 
Stream drift. Hence, there must exist a nearly continuous atmos- 
pheric overflow from above the ocean onto these two land areas and 
a drainage in turn from them to the water. Such a circulation, 
though consisting (owing to the general circulation) of frequently 
renewed masses of air, would of course be counter clockwise over the 
water, and could fully account for the cyclonic movement, even when 
mild, of the winds on both sides of Iceland, the southwest, especially, 
and northeast. 

Conditions quite analogous to the above exist near the Aleutian 
Islands in winter, due, not to these islands themselves, but to the 
atmospheric circulation from high above the relatively warm water 
surrounding them to the excessively cold neighboring regions of 
Alaska and Siberia, and thence back along lower levels to the water. 

In the summer, however, both Siberia and Alaska are compara- 
tively warm, the former especially, and therefore at this time of the 
year a persistent Aleutian cyclone cannot exist. 

The high regions of Greenland and Iceland arc perpetually ice 
covered and perpetually cold. Hence at their level the air is, in 
general, warmer over the intervening ocean than over the land, and 
therefore the Icelandic low, though varying in intensity, persists 
from season to season and from year to year. On the other hand, the 
Siberian and the Alaskan peninsulas, since their elevation is small, 
are relatively warm during one portion of the year, though cold and 
ice covered at another. The Aleutian low, therefore, is a phenome- 
non of the winter only and wholly disappears during the summer, 
when the land-to-ocean temperature gradient is reversed. 

The Icelandic low is perpetual, but the Aleutian is only a seasonal 
phenomenon, because the horizontal temperature gradients, to which 
they are due, are, in the first case, of constant sign, but in the sec- 
ond reversible, as and for the reasons explained. 
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(Ill) VERTICAL TEMPERATURE GRADIENTS AND 
CQNVECTION LIMITS. 

By W. J. Humphreys. 

[Dated April 10, 1011.] 

A typical vertical temperature gradient, a composite of 117 actual 
gradients, winter and summer, is given by the continuous curved 
line of figure 1. The branches near the surface ^how probable 
morning and afternoon conditions, such as are often found. The 
straight line is the dry air adiabat that crosses the actual gradient at 
an elevation of 5.5 kilometers. The broken line is the corresponding 
saturation adiabat. The wavy and dotted lines between the morn- 
ing and evening branches will be explained later. 

Below the point of intersection the adiabats depart with increasing 
rapidity from the true average gradient, and reach -the earth at 
temperatures distinctly higher than the average of those that actually 
obtain. The consequences of these departures are important and the 
phenomenon therefore deserves as well as needs explanation. 

Since the surface of the earth is stongly heated by solar radiation 
therefore, in general, the atmosphere must rise by convection, 
though this motion is neither continuous nor uniform, and cool 
through expansion till it reaches that temperature below which the 
absorbed solar and terrestrial radiation will not allow it to go — the 
temperature of the isothermal region. From the level at which this 
condition is reached upward, as far as explored, the atmosphere 
remains at approximately the same temperature because the radia- 
tion it receives is substantially independent of elevation. 

Below the isothermal region, or from about 11 kilometers down 
to about the level of 4 kilometers, the change in temperature with 
elevation, while not very different from the adiabatic, still everywhere 
is less than that rate, due to the fact that throughout this region gain 
of heat by absorption is somewhat greater than its loss from radia- 
tion. Below 4 kilometers the rate of increase of tempenature, as 
the surface is approached, rapidly decreases. Near the surface it 
often happens, especially in the mornings, that instead of the tem- 
perature getting warmer with descent it actually gets colder. 

Let the temperature distribution be whatever it may in the late 
afternoon, such as that indicated by figure 1. It commonly wiU be 
this or something approximating to it. During the night, especially 
when the sky is approximately clear, the surface of the earth will 
rapidly cool by radiation and the air for some distance above will 
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also grow colder, largely by radiation but partly by contact with 
the earth either directly or indirectly through other already cooled 
air. By early morning the temperature distribution will be similar 
to that assumed in the left-hand or morning curve of figure 1 . 

Immediately after sunrise the surface of the earth and the air in 
contact with it begin to warm, and convection sets in. The first 
convection, since the air must cool approximately along a dry adiabat, 
can rise to only a small elevation, but in this way the surface layers are 
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Fio. 1.— Typical Tertioal t«mperaturo gradlenta. 

SO warmed that each succeeding convection can rise higher than the 
one before it. This process is indicated by the wavy lines of increas- 
ing length in the enlarged detail. (See the upper diagram of figure 1 .) 
After a time the convection probably will extend high enough to 
cause condensation, as indicated by the dotted portions of the con- 
vection or wavy lines. 

In this way the coohng of each night is obliterated, chiefly through 
convection, before sundown of the following evening, when of course 
cooUng sets in again and the whole process is repeated. The average 
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gradient, since it is a composite of all gradients, falls about midway 
between the morning and evening, or extreme gradients, and hence 
departs more and more from the adiabats — the limit, under ordinary 
conditions, of the evening gradient — as the surface of the earth; 
where the cooling is greatest, is approached. 

The seasonal change in the temperature gradient is analogous to 
the daily change, but is greater both in range and height. 

From the figure, it clearly appears that local convection can 
seldom rise to great elevations during mornings, nor, in winter, dur- 
ing any part of the day. Hence, cumuli, which are due to convection 
currents of considerable elevation, are most frequent during sum- 
mer afternoons. 

OONOLUSION. 

By day the surface layer of air is warmed mainly by contact with 
the heated earth, and the layers next above it by convection. Hence 
the afternoon temperature gradient must closely follow firat the dry 
air and then the saturated adiabat. By nights the lowest air is 
cooled by contact with the relatively cold earth, and the layers next 
above partly through indirect contact with the earth and partly by 
radiation, and thus an inversion gradient is often produced near 
the surface. Hence the average gradient departs more and more 
widely from the adiabats as the surface is approached. Hence, also 
during mornings, local convections usually are too shallow, but 
during summer afternoons quite sufficient to produce cumulus clouds. 
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(IV) LEVELS OF MAXIMUM AND MINIMUM 
CLOUDINESS. 

By W. J. Humphreys. 

[Dated May 1, 1911.1 
INTRODUCTION. 

When the frequency of clouds, or visible condensation, is tabu- 
lated with reference to elevation, maxima and minima are invariably 
found. They are also arranged in essentially the same order in all 
parts of the earth, though in general the atmospheric layers to which 
they pertain grow thicker as the Equator is approached. 

These different levels or regions of maxima and mmima of con- 
densation are more or less generally recognized. Thus, ITann* and 
Arrhenius,^ for instance, both recognize two levels of maximum 
condensation, the cumulus and the cirrus, and one of minimum con- 
densation about half way between the two maxima. 

ARRHENIUS' THEORY. 

Arrhenius' says that the existence of the two maxima depends 
upon the mode of formation of the clouds, since the cumuli may be 
regarded as the product of a primary, and the cirri as that of a sec- 
ondary condensation. 

He does not, however, at least not in this connection, explain 
what he means by a primary and a secondary condensation. Pre- 
sumably though, by primary condensation he means that condensation 
which takes place on dust particles immediately ordinary saturation 
is passed, and by secondary condensation that condensation which 
takes place in dust-free ionized air at and bej^ond about fourfold 
supersaturation. 

It is quite true, as first shown by C. T. R. Wilson,* that both posi- 
tive and negative electrons serve as nuclei for condensation, but, as 
he also showed, it will not begin on the negative ions at less than 
about a fourfold supersaturation, nor on the positive at less than a 
sixfold supersaturation. 

Tliis theory of the two layers of maximum cloudiness, the cumu- 
lus and the cirrus, seems to presuppose an abundance of free ions, 
but absence of dust, above the level of about 6 kilometers, and also 
that supersaturation frequently exists above this level. 



1 Lehrbuch der lieteorologie, p. 210, 1906. > L. c. 

s Lehrbuch der kosinlschen Physik, p. 649, 1903. < Phil. Trans., A., p. 265, 1897. 
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HUMPHBETS — LEVELS OP MAX. AND MIN. CLOUDINESS. 19 

It appears probable, however, that meteors and violent volcanic 
eruptions must keep this region more or less supplied with dust. 
Then, too, the records of sounding balloons show that even approxi- 
mate first-order saturation is unusual in that region of minimum 
cloudiness that lies between the cumuli and the cirri. 

These are not the only objections that can be urged against the 
theory of primary and secondary condensation, but they are suffi- 
cient to justify an attempt to find some other explanation of the origin 
of levels of maximimi and minimum cloudiness. 

GENERAL DISCUSSION. 

In what follows, the different levels of maximum cloudiness and 
regions of minimum condensation will be taken up separately, since 
to each belongs its own explanation, different from and essentially 
independent of any of the others. 

Fog level. — A sharp distinction between cloud and fog, that would 
enable one always to say which is which, does not seem possible, but 
in general a fog differs from a cloud essentially in its location and 
mode of formation. Both are due to the cooling of the atmosphere 
to a temperature below its dew point ; but in the case of the cloud 
this cooling is generally due to expansion, and hence the cloud, ex- 
cept on mountain tops, is nearly always detached from the earth. 
Fog, on the other hand, results mainly from contact cooling, or, more 
exactly, through the mixing of relatively warm moist air with air that 
has been chilled through contact with cold surfaces. Now, at night 
the surface of the earth cools by radiation and, when there are no 
winds, the air next to the surface becomes correspondingly cold, and 
thus in condition to produce a fog, provided the air just over the 
surfac'e, or brought to it from elsewhere, is sufficiently moist. In the 
same general way fogs are formed when a warm moist wind blows 
over a surface of snow, and also when cold air comes in contact with 
a relatively warm surface of water. 

All these fog conditions pertain to only the bottom layer of the 
atmosphere. At an elevation of 500 meters the chilling effect of the 
cold surface generally is small, and the air too dry and warm to per- 
mit condensation as a result of convection to this level from the 
surface. 

Hence the surface of the earth, because of the fogs due to its low 
temperature, is itself a level of maximum condensation. 

Cumulus level. — ^The level of the cumulus cloud is not shaq)ly 
defined — ^its thickness alone often amounts to more than a kilo- 
meter — but the region in which the average cumulus begins to form 
is between the levels of 1 and 2 kilometers above the surface. 
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These clouds are due to rather violent convections incident to 
heated surface layers of atmosphere, and therefore are most numer- 
ous during summer afternoons. On first consideration it might 
seem probable, when a warm mass of air is started up, that it would 
continue till it reached the limits of the atmosphere, and hence 
some explanation is necessaiy to show why the average cumulus 
level is at so small an elevation. 

A better understanding of the essential cause of this phenomenon 
can be had by reference to figure 1 of Article III, in which the full 
line is a typical temperature gradient, a composite of 52 winter and 
65 summer gradients obtained at Munich, Strassburg, Trappes, and 
Uccle. The branches near the surface indicate presumable early 
morning and sultry afternoon temperature distributions. The 
straight lino gives the dry air adiabat that crosses the actual gradient 
at a level of about 5.5 kilometers, and the dotted line the correspond- 
ing adiabat for saturated air. The important point to note is the 
fact that the adiabats reach the surface at temperatures decidedly 
higher than that which ordinarily obtains. The reason for the 
diflferenccs between these several surface temperatures need not at 
present be explained. It is given in the preceding article. 

Obviously when rapid cpnvection takes place the temperature 
gradient will approximately follow the dry adiabat till the dew 
point is reached, and from that level on it will roughly follow the 
adiabat of saturation. Hence, the air that is being buoyed up 
quickly reaches a temperature below, and a density greater, than 
that' of the surrounding atmosphere; as a result of this fact, those 
convections from restricted areas — i. e., those that produce cumulus 
clouds, are quickly brought to rest. Naturally tliore is considerable 
range in the altitudes reached. During the early forenoon, con- 
vection ordinarily will extend upward but a short distance, probably 
less than 100 meters at first. Each successive convection, however, 
mixes more or less warm air with the cooler air above, and thus 
prepares the way for the next following convection to reach a greater 
elevation. In general then, each convection reaches a higher level 
than did the one just previous. But as the heated air near the 
surface of the earth, air that is about to be buoyed up, generally 
lacks a good deal of being saturated, therefore cumulus clouds are 
infrequent during forenoons or other times when convection ordi- 
narily is limited to one kilometer or less, but ai'e numerous when, 
and only when, convection reaches elevations (generally 1 to 2 
kilometers) sufficient to reduce the temperature of the rising air 
below the dew point. The warmer the season and the dryer the 
air, such as obtains over deserts on summer afternoons, the stronger 
the convections and the higher the clouds. 
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The cumuli, however, are not the only clouds of this level, for the 
same causes determine the height at which clouds begin to form 
in all storm areas, large or small. 

The above facts then explain the existence of a level of maximum 
condensation, in the form of cumuli and lower storm clouds, at 
roughly 1.5 kilometers elevation. 

Cirrus levd, — ^The third and only other level of distinct maximum 
cloudiness is roughly 8 to 10 kilometers above the surface, and is 
characterized by cirrus clouds. 

When convection has been long continued and much of the rising 
air itself simultaneously carried to colder latitudes, as happens in 
a well-developed storm, much greater elevations are reached than 
usually is the case when the disturbance is merely local. Under 
these conditions the rising air is not arrested until it reaches the 
isothermal layer, where, since it can go no higher, it is forced to 
spread out, just as warm air that has risen in a room spreads out 
under the ceiling. Besides, it is still further distributed by the 
winds which at this elevation are swifter than anywhere else. 

The temperature of this region, when cirrus clouds are being 
formed, averages about — 50° C, and as not much moisture is left, 
therefore, only thin clouds, and they of ice crystals, can be formed 
at the cirrus level. 

It is practically certain that during these high convections clouds 
are formed throughout intermediate levels, or from the cirrus down 
to the lowest clouds; but the lowest nearly always obscure the inter- 
mediate. Besides the intermediate do not cover so great a territory 
as do the cirrus, because, as above explained, the latter are spread 
out under the isothermal layer, and also carried to great distances by 
the swift winds just beneath this layer. 

The cirrus, therefore, largely because of its greater extent, is a 
level of maximum cloudiness. 

We have now to consider the regions of minimum cloudiness. 

Scud region. — ^As explained above, one level of maximum con- 
densation is at the surface of the earth and another at 1.5 kilometers 
elevation, or thereabouts. Hence, somewhere between these two 
maxima there necessarily must be a minimum. But as the height of 
the second maximum is less, according as the relative humidity is 
greater, therefore minimum condensation must take place just above 
the fog layer, or from 100 to 300 meters above the surface. 

The name ''scud region'' has been selected for this first r^ion of 
minimum condensation because that form of cloud known as ''scud," 
and that alone, belongs especially to this level. 

AlUhstrcUus region, — Since the cumulus and the cirrus both are 
levels of maximum condensation, it follows, as above, that between 
these also there must be a region of minimum cloudiness. As 
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already stated this is from 4 to 6 kilometers above the surface and 
hence above the level of the average cumulus. It is a region of mini- 
mum cloudiness because generally it is beyond the reach of local con- 
vection, and because such clouds as are formed here are not spread 
out over so great a territory as are the cirri, which often float at the 
very top of possible convection and where the winds are swiftest. 

Isothermal region. — Convection can not appreciably extend into the 
isothermal region for the obvious reason that a mass of air rising into 
this region would, through expansion, quickly become cooler and 
denser than the surroimding atmosphere. Hence such moisture as 
this region contains must be there chiefly through difl^usion, but as 
the temperature seldom is above —50° C, the absolute humidity 
must be excessively minute. Moreover, this temperature is subject 
to marked changes, dropping at times to as low as - 70° C, and as 
even this latter temperature apparently does not produce clouds in 
the isothermal region, it would appear that its supply of moisture 
must be exceedingly small, assuming, of course, the presence of 
meteoric dust in quantity sufiicient for the necessary nuclei. 

If a name should be assigned to this region which, like the sug- 
gested names of the other levels, would indicate the type of cloud 
most peculiar to it, one might select '^noctilucent region,'^ since 
noctilucent clouds are the only kind ever reported at considerable 
distances above the cirrus level. However, such clouds have not 
been seen for several years, and, besides, it is not certain that they 
were clouds at all in the ordinary sense ; that is, innumerable minute 
portions of condensed moisture. Hence, ^ isothermal' ' probably 
•is a better name than ''noctilucent." 

CONCLUSION. 

At middle latitudes the levels of maximum condensation are 
roughly : 

1 . Fog level, surface of the earth or water. 

2. Curmdus level, 1 to 2 kilometers above the surface. 

3. CiYni^ level, 8 to 10 kilometers above the surface. 

The corresponding approximate levels, or, preferably, regions of 
minimum condensation, are: 

1. Scud region, 100 to 300 meters elevation. 

2. Alto-strains region, chiefl}' 4 to 6 kilometers above the surface. 
Isothermal 



3. 



NoctiLucent^ 



region, usually 11 kilometers and more above the 
surface. 
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(V) A BAROMETRIC WAVE IN KANSAS. 

By T. B. Jennings. 

I have the honor to mclose herewith copies of the barograph trace 
sheets for the night of February 13-14, 1909, showing a barometric 
disturbance that apparently moved northeastward across the eastern 
portion of the State that night. 
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Fig. 1. 

These curves (see fig. 1 herewith) show the conditions recorded by 
barographs at the following altitudes in feet: Dodge City, 2,509; 
Concordia, 1,398; Wichita, 1,358; lola, 970; Topeka, 983; all m 
Kansas; and at Kansas City, Mo., 963. 

The author hopes that this note may stimulate the study of such 

barometric disturbances. 
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(VI) SUMMARY OF THE FREE AIR DATA AT MOUNT 
WEATHER FOR THE THREE YEARS, JULY i, 1907, TO 
JUNE 30, 1910. 

By the Aerial Section— William B. Blaib in chaige. 
(IHted May 20, 1911.) 

On 980 of the 1^096 days of this period; 1,013 ascensions were made. 
The meteorograph was carried up by kites 896 times and by captive 
balloons 117 times. Occasionally two observations were made on 
the same day, but during the firat two years no observations were 
made on Sundays. Air temperature, air pressure, and wind direction 
aloft were observed, in addition to noting weather conditions and 
keeping the usual continuous meteorological records at the earth's 
surface. 

The air-pressure data have been used only in the determination of 
altitudes. 

The temperatures observed on these 980 days have been grouped 
by months and by seasons, and means have been computed for levels 
250 meters apart up to 7,250 meters above the sea level. In these 
means each day's observations have been given the same weight. 
The observations are well distributed throughout their respective 
periods, and the means for each group fairly consistent up to and 
including the 4,500 meter level. Above this level the distribution of 
the observations is not good and the means have little weight. 

Tables I and II show these mean free air temperatures above 

Mount Weather. Table I gives the monthly means and Table II the 

seasonal and annual means. Under each month in Table I are three 

columns. The first contains the number of observations or weights 
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26 BULLETIN OF THE MOUNT WEATHER OBSERVATORY. 

of the means; the second, the mean free-air temperatures, and the 
third; the mean change in temperature per 100 meters. A similar 
arrangement obtains in Table II. 

Figure 1 was constructed from the data in Table I as follows: The 
mean temperature gradient for each month was plotted and the 
altitude of the even degrees of temperature transferred from these 
plots to figure 1. Through all points indicating the same temperature 
a curve was drawn. Any point on any 2n degree curve shows the 
altitude at which the three year mean temperature for 30 days, 15 
before and 15 after the date of the point in question, is 2n degrees. 
According to these lines of mean temperature, the yearly maximum 
occurs in July at the surface and in August at 4,500 meters above sea 
level. At the surface the rise of the temperature before the maximum 
is reached and the subsequent fall are quite symmetrical, while at 
higher levels the fall is considerably more rapid than the rise. At the 
surface the means for December, January, and February are prac- 
tically equal. At higher levels there is a decided maximum in 
January with minima in December and February. 

In the miscellaneous Table III are given the available data more or 
less directly related to the temperature data. All data in Table III 
are for the three years, except those items marked with an asterisk (*), 
which are for only the last two years of the period. 

The value of these three year monthly means as normals depends 
on whether or not the three years in which the data were collected are 
average years and on the distribution, monthly and diurnal, of the 
observations, i. e., aside from observational and instrumental 
inaccuracy. 

Table III shows, in the first line, the mean surface temperature of 
each month for the three years at Mount Weather; in the second line 
these means are given as reduced to a 38-year period by comparison 
with the temperature observations at Washington and Lynchburg. 
At both of these stations the winter temperatures of the short period 
have been high and the summer temperatures low as compared with 
those of the long period. The annual correction to be applied to the 
short period, —0.2°, is small. The data in lines 10 to 17, Table III, 
have to do with the peculiarities of the period, e. g., the mean surface 
wind velocities for December and February are higher than those for 
January and the mean direction is considerably farther to the north 
of west. The January mean temperatures need larger negative cor- 
rections at the surface and, in all probability, at the higher levels, 
than those of either December or February. These data will become 
more interesting as those for other years are compared with and 
included in them. The weights of the means given in lines 14 to 17 
may be found in Table I. 
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The distribution of ttifi observations in any month is fairly good 
up to the 4,500-meter ley^, though, of course, better at the lower 
than at the upper levels. 

The diurnal distribution of the observations is not so good. Con- 
sidering the time at which the higli«at point was reached in any 
ascension as the time of observation, att observations are included 
in the hours 6:30 a. m. to 10:29 p. m. If all observations from 6:30 
a. m. to 7:29 a. m. be called 7 a. m. observations; those from 7:30 
a. m. to 8:29 a. m. be called 8 a. m., etc., there nill be found two 
maxima in the number of observations, one occurring at about 10 
a. m. and the other between 3 and 4 p. m. The minimum number 
is at 1 p. m. The sixth and seventh lines of Table III show the per- 
centage of observations made from 6:30 a. m. to 12:29 p. m., and the 
mean time at which they were made. The eighth and ninth lines 
contain similar data for the observations made from 12:30 to 10:29 
p. m. The times of observation are a little too late in the forenoon 
and too early in the afternoon to represent average conditions. This 
is especially true of the summer months, although, as the fourth line 
of Table III shows, the mean monthly differences between the sur- 
face temperatures taken from the kite meteorograph, line 3, and the 
means for the station, line 1, are not as much as 1^. The mean cor- 
rection to be applied to the kite temperatures at the surface for the 
months May to September is —0.8°, and for the rest of the year 
— 0.3°. This correction is largely, if not entirely, attributable to 
the fact that the temperatures observed with the kite meteorograph 
were, in point of time, a little too near the diurnal maximum, espe- 
cially in the summer months. Since the diurnal range of tempera- 
ture decreases with altitude, rapidly in the first 1,000 meters and less 
rapidly above this level, the corrections to be applied at any level 
above the surface are considerably less than those for the surface 
given in line 4, Table III. 

The data so far collected do not enable us to determine accurately 
these corrections, owing to the diurnal variation in temperature to 
be applied above the surface, but at the 1,000-meter level the correc- 
tions are probably not over half those at the surface, i. e., less than 
half a degree at the most and less than one-fourth of a degree on the 
average. All of these corrections are small, i. e., entirely within the 
error of observation, except those at the surface and probably up to 
the 1,250-meter level for the months of May to September. Tables 
I and II contain means of the observed temperatures without cor- 
. rection, and, with the exception just noted, the value of these means 
as normals is directly related to the number of observations and the 
period in which they were taken. 

The free air temperatures and wind directions of the period have 
also been grouped and reduced as described in this bulletin (Vol. II, 
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pt. 3, pp'. 145 to 147) in connection with the summary of the first 
year's observations. There are now 333 observations in the first 
group; 188 in the second^ and 386 in the third; 73 observations made 
well within high-pressure areas are not mcluded in the first group 
because the directions of motion or the locations of the centers of 
the high-pressure areas in question were indeterminable. Another 
subgroup has been introduced in the third group of observations to 
include those made when a low-pressure area was moving up the 
Atlantic coast. 

It will be recalled that the surface air pressure reduced to sea level 
was above 764.5 millimeters in the first group, below 759.5 milli- 
meters in the second group, and between these two pressures in the 
third. 

The number and distribution of the temperature observations in 
the three groups is such as to warrant the publication in tabular form 
of the mean free-air temperatures above Mount Weather at levels 
250 meters apart up to 7,250 meters above sea level, by seasons and 
quadrants in the first two groups and by seasons in the tliird. (See 
Tables IV, VI, and VIII, respectively.) 

Tables V and VII show the mean free air temperatures at different 
levels above Mount Weather, arranged by seasons, in the front and 
in the rear of high and low pressure areas, respectively. With each 
column of mean temperatures in any table, IV to VIII, is one column 
showing the weight of the mean and another showing the mean change 
in temperature per 100 meters of altitude. 

In each of the three groups above described about 62 per cent of 
the observations were made in the forenoon at the average time 
IQh iQm^ a^nd 33 pQj. ^^j^^ [^ |^}jg afternoon at the average time 3** 30™. 

Figures 2 to 5, 6 to 9, and 10 to 12 are, respectively, graphic repre- 
sentations of the data in Tables IV, VI, and VIII. To the right and 
at the foot of each curve in these figures is the number of observations 
represented in the mean, while below is the temperature of the point 
common to the curve and the base line. The curves in figures 2 to 
12 are smoother than those in figures 26 to 35, this bulletin (Vol. II, 
pt. 3), but show the same general characteristics. In high-pressure 
areas up to about the 2,000 meter level the vertical temperature 
gradient is small or inverted in the winter months, but is large in the 
summer months. The spring and autumn gradients in these levels 
are intermediate in dimension between the other two seasons and, 
up to the 1,000-meter level, are decidedly larger in the front than in 
the rear of high-pressure areas, in the rear than in the front of low. 
pressure areas. 

The statements I, 3, for cyclone, and II, 3, for anticyclone, on page 
157 ol this bulletin, Vol. II, pt. 3, are well borne out by the spring, 
autumn, and winter observations of temperature, especially so in 
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the last-named season. The means of the summer observations do 
not show a greater change in temperature with altitude over rising 
surface air pressure than over falling. This may be accounted for, 
in part at least, by : (1 ) The heating of the surface stratum in the clear 
weather accompanying rising surface air pressure is greater in pro- 
portion to the insolation in the summer than in the winter months. 
(2) The starting point of the surface air currents is farther above 
the earth's surface in the summer than in the winter months.^ This 
gives more time for adiabatic heating in the descending cold-air 
column to check the descent of the colunm. (3) The ascending 
currents are of comparatively small velocity near the earth's surface 
in the summer months, though at no great altitude their velocity may 
become comparatively great. The greater uniformity of surface-air 
temperatures and pressures of the summer months may be accounted 
for by the same facts. 

In stating the conclusions drawn from the summary, referred to 
above, of the first year's data,* the second paragraph would be more 
consistent with the first if the third and seventh lines of the para- 
graph read ''the descending current in front of the anticyclone's 
center, etc.," and ''the ascending current in front of the cyclone's cen- 
ter, etc.," respectively. Other statements in that article referring to 
vertical circulation in the atmosphere should agree with liiese. The 
importance of making this distinction did not occur to the writer 
until some months later. (See Vol. II, pt. 5, p. 312, this bulletin.) 

Figures 13 to 20 show the means of the wind directions observed 
in high-pressure areas at the surface and at higher levels. The num- 
ber of observations included in any mean ia indicated to the left of 
the arrow representing that mean. Figures 21 to 25 show ihe cor- 
responding wind observations in low-pressure areas. The number of 
observations is indicated as in figures 13 to 20. Tables IX to XIV 
show those wind observations made during the last two years of the 
period July 1, 1908, to June 30, 1910, when the surface-air pressure 
reduced to sea level was more than 759.5 and less than 764.5 milli- 
meters of mercury. Wind observations in this group for the first 
year have appeared on pages 148 to 150, Volume II of this bulletin. 
. It should be recalled that the large arrow across ihe face of each 
figure, 13 to 25, represents the direction of motion of the high or low 
pressure area in which the observations were made. Of all high- 
pressure areas in which observations were made during this three- 
year period, 2 per cent were moving north, 8 per cent northeast, 10 
per cent east-northeast, 34 per cent east, 18 per cent east-southeast, 
13 per cent southeast, and 15 per cent south at the time of the obser- 
vation. Of the low-pressure areas, the percentages moving in these 

> This baUetln, Vol. n. pt. 2, p. 73. 
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directions were 3, 32, 22, 36, 3, 4, and 1, respectively. The octants 
were always numbered with reference to the direction of motion of 
the disturbance. The directions of motion were superposed and the 
means, shown in figures 13 to 25, taken. Tables XV and XVI sup- 
plement figures 13 to 25, Table XV for high-pressure areas and Table 
XVI for low. The angle between any arrow showing mean wind 
direction in the above figures and the tangent, at the point of the 
arrow, to a circle about the center of the high or low pressure area 
represented may be found in these tables. In Table XV, if an arrow 
has a component toward the center of the high-pressure area, the 
angle it forms with the tangent at its point is negative. In Table 
XVI, if an arrow has a component away from the center of the low, 
it forms a negative angle with the tangent at its point. The change 
in sign from minus to plus in Table XV, and from plus to minus 
in Table XVI, at the boundary line between the sixth and seventh 
octants, is marked. 

By thinking of the red arrows, figures 13 to 25, as tangent to the 
lines of flow of the air about centers of high or low pressure, one is 
able to follow these lines in a general way. They seem to be fairly 
well-defined spiral curves at the surface. In high-pressure areas all 
arrows have a component in the direction of motion of the area at 
the 3,000-meter level. In low-pressure areas the same tendency is 
apparent, but the number of observations in the left half which reach 
the 3,000-meter level are few. Those in the left quarter reaching 
the 3,000-meter level were made when a hurricane was oflf the South 
Atlantic coast. 
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TABLiB VIII. — Mean free air temperatures between highs and lows, by seasons, July, 

1907, to June, 1910. 
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Table VIII.— rifem free air temperatures between highs and lows^ by seasons ^ July. 
1907 J to June, JPIO— Continued. 
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Table IX. — Low, nw., w,, orsw,; high, ne,,e., or se. of Mount Weather, 
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Date. I wlnrl I _ ' ! 



1908. m.p.s. 

July 1 ' 2 

July 3 j 3 

July 4 j 3 

July 10 |{ \ 

July 17 I 6 

July 20 I 2 

July 21 j 6 

July 22 I 3 



I wind I «„_ ; I 

j »*y- 528m.| "^- j "'• 

-; i— 

\m.p.9. I 



Aug. 3 ' 

Aug. 4 I 
Aug. 11 I 
Aug. 12 , 

Aug. 17 j 

Sept. 1 I 
Sept. 6 ' 
Sept. 23 I 

Oct. 8 I 

Oct. 24 I 

Oct. 28 ' 

I 

Nov. 9 

Nov. 10 

Nov. 16 ' 

Nov. 19 1 

Nov. 25 I 

Nov. 26 I 

Nov. 30 I 
Dec. 4 i 



S8W.» 0. I sw. 



s. 
sw. 



ssw. : sw. 

I 

wsw.l wsw. 

e. 0. 
e. sw. 
ssw. I sw. 
s. I wsw. 

sse. I sw. 
0. ! w. 



sw. i wsw. I 

ssw. 



ssw. , sw. 

I sse. wnw, 



s. 
!se. 



I sw. I wsw, 



3,000 
m. 



s. 


SW. 


wsw. 


sw. 


wsw. 


w. 


ssw. 


wsw. 


w. 


se. 


s. 


sw. 1 


s. 


sw. 


sw. 


sw. 


sw. 


sw. 


8. 


sw. 


sw. 



wsw 
w. 



sw. 
wsw 



AjOOO 
m. 



I 

I 
Turn- 
ing I 
cw. or| 
ccw. Amt. 



Clouds. 



Kind. Dir. 



cw. 

ccw. 
cw. 
cw. 
cw. 

cw. 



Few. 

8 
3 
3 
2 


5 
2 
2 



^' l\Few. 

Few. 

2 

1 
1 



cw. 

cw. 
cw. 
cw. 



cw. 
cw. 
cw. 



I Dense. 




.'Ven 

I" 



2 

tnse. 

10 

Dense. 

'/ I 

cw. Few. 

cw. 1 Few. 

cw. I 2 

cw. • Dense, 

cw. ' Dense. 

1 Variable. 



ci.-st. wsi 

cu. ws\ 

cu. I sw. 

ci.-st. I wsw 



Remarks. 



a,-cu. 

St. 



ci. 
cu. 
a.-cu. 

St. 

a. -St. 
cu. 
ci. 
cu. 



cu. 


w. 


St. 


w. 


ci. 


wnw. 


cu. 


SW. 


Fog. 


se. 



ci. 

St. 

Fog. 

St. 

Fog. 

ci. 

a.-cu. 

ci.-st. 

a.-st. 

ci. 

Fog. 

Fog. 

d. 

a.-6t. 

Ci.-6t. 

a.-«t. 



■} 



wsw.llSolarhalo. 



wsw. 

sw. 

sse. 

w. 

0. 

nw. 

nw. 



sw. 
s. 



sw. 
nw. 



(?) 
wnw. 
se. 



-Thunderstorm and rain. 
Light rain. 

Do. 
} Do. 



jsolarhato. 



Digiti: 



zed by Google 



44 BUUiETIN OP THE MOUNT WBATHEB OBSBEVATOBT. 

Tablb IX. — Low, nw., w., orsw,; high, ne,, e., or se, of Mount Weather— ContiDUGd, 



Date. 



Bar- , 
fooe I 

wind! 

veloo-l 
ity. 



1908. 
Dec. 11 
Dec. 17 

Dec. 19 



1909 

Feb. 4 

Feb. 5 

Feb. 9 

Feb. 13 

Feb. 22 

Feb. 23 

Mar. 6 

Mar. V 

Mar. 13 

Mar. 16 

Mar. 19 

Mar. 24 



Apr. 2 

Apr. 6 
Apr. 13 
Apr. 21 

Apr. 27 

May 3 

May 4 
May 5 

May 6 

May 8 

May 15 
May 19 
May 25 

Jane 1 

June 3 
June 7 
June 9 

June 12 

June 22 

June 28 
June 90 



I 



Wind direction at— 



Sui^ 
fiioe 
526 m. 



,.p.,. 

7 



sw. 
se. 



ssw. 
sw. 

se. 

sw. 



se. 



sse. 

s. 



se. 
wsw 



1,000 
m. 



wsw. 
wsw. 



wsw. 
se. 



s. 
sw. 



ssw. 
wsw. 

sw. 

nw. 

ssw. 
sse. 
se. 

s. 

ssw. 

ssw. 



se. 

w. 
n. 



ssw. 
0. 

8. 



wsw. 
0. 



2,000 



ssw. 
wnw, 



sw. 
sw. 



sw. 

sw. 

sw. 

wsw. 

ssw. 

ssw. 

wnw. 
ssw. 
s. 



sw. 
nw. 



3,000 , 4,000 
m. I zn. 



Turn- 
ing 

ow. or 
cow. 



sw. 
sw. 
wsw, 



sw. 
sw. 



w.« 



cw. 
cw. 



cw. 
cw. 

cw. 

cw. 



cw. 
cw. 
cw. 



cw. 
cw. 



cw. 
cw. 
cw. 



cw. 

cw. 
ocw. 
cw. 

cw. 

cw. 
cw, 
cw. 

cw. 

cw. 
cw. 
cw. 



cw. 
cw. 



Gloudfl. 



Amt. 



10 
Dense. 
2 
5 



4 
5 
8 
10 
10 
10 
Dense. 
10 
Dense. 
10 
Dense. 
6 
10 
3 
5 
10 
10 
Light. 
6 



Dense. 
6 

Few. 
2 
2 

Few. 
5 
5 
6 
4 



5 
5 
9 
8 
2 
6 
5 
10 
10 
Dense. 
3 
3 
4 
6 
2 
8 




Kind. 



St. 

Fog. 

ci. 

st.-cu. 



CL-6t. 

a.-6t. 
a.-8t. 

St. 
St. 

St 

Fog. 

St. 

Fog. 

St. 

Fog. 

Cl.-8t. 
St. 

d. 

a.-cu. 

st.-cu. 

St 

Fog. 
ci.-st 
Fog. 
Fog. 
st-cu. 

St 

ci.-st. 

st-cu. 

ci.-st 

st-cu. 

a.-cu. 

ci.-st. 

cu. 

cu. 

St. 

ci.-st 
a. -St. 

St 

a. -St. 
cu. 
ci.^t 
a. -St. 

St. 
St 

Fog. 
ci.-8t 
cu. 
ci.-cu. 

St.-€U. 

ci. 
cu.-n. 



Dir. 



nw. 
wsw. 
sw. 
sw. 



sse. 
wsw 
se. 



wnw. 

wnw, 

wsw. 

nw. 

nw. 



se. 
ese. 
sw. 
se. 
sw. 
sw. 
wsw. 



w. 

8. 

se. 
w. 



nw. 

nw. 

nw. 

se. 

se. 

se. 



Bemarks. 



Heavy snow. 
Light rain. 



^Light snow. 
Light rain. 

Do. 
Light 



}Light 



rain. 



Do. 
^ Do. 

- Do. 

Thunderstorm. 
Light rain. 
Do. 



Do. 



Isolar 



halo. 



\Solarhalo; thunderstorm 
/ and rain. 

Light rain. 

Thunderstorm and rain. 

Light rain. 



Do. 



> Variable. 



> wnw. at 5,000 meters. 



Digiti: 



zed by Google 
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Table X, — Law, ne. or e.; highy nw., w,y or 8W, of Mount Weather. 



Date. 



Sur- 
fBoe 
wind 
veloc- 
ity. 



1006. 

July 7 

July 11 

July 13 

July 15 

Aug. 10 

Aug. 18 
Aug. 18 

Aug. 30 

Aug. 23 
Aug. 24 
Sept. 2 

Sept 7 

Sept 17 
Sept 18 
Sept 19 

Oct. 1 

Oct 27 

Oct. 90 
Nov. 5 

Nov. 12 
Nov. 17 

Nov. 20 

Dec 1 
Dec. 5 
Dec. 9 

Dec 21 

Dec. 31 

1900. 
Jan. 11 
Jan. 12 

Jan. 26 

Jan. 26 

Feb. 11 

liar. 5 

Mar. 17 

liar. 31 

Apr. 8 

Apr. 9 

Apr. 14 

Apr. 15 

Apr. 23 

Apr. 26 

May 7 
May 11 

May 14 

May 18 
May 31 

June 2 
June 10 



June 11 



June 14 



6 
6 

2 

4 
3 
2 



16 



20 



Wind direction a 



Sur- 
fiioe 



nw.i 

sw.i 

nw.» 
nw. 
nw. 

8W.1 



nw. 

nw.i 

n. 

nw. 

nw. 

nw. 
nw. 
nw. 



nw. 
nw. 



nw. 
nw. 



wnw. 
nw. 



wnw. 

wnw. 

w. 

wnw. 

nw. 

nw. 

8SW. 

wnw. 

nw. 

nw. 

nw. 



wnw, 
nw. 



nnw. 
nw. 



1,000 
m. 



nnw. 
nnw. 
nnw. 




wnw. 



n. 

nnw. 

nnw. 



nw. 
nw. 



wnw. 
nw. 



wnw. 

nw. 

w. 

wnw. 

nw. 

nw. 

S8W. 

w. 

nnw. 

nw. 

wnw. 



nw. 
nw. 

w. 
wnw. 



2,000 
m. 



nnw. 
n. 
nw. 
sw. 



nw. 
wnw. 



nne. 
nnw. 
n. 



wnw. 
w. 

nw. 



wnw. 



wnw. 

nw. 

wnw. 

wnw. 

wnw. 

nw. 

sw. 



wnw. 
nw. 



3,000 
m. 



4,000 
m. 



Turn- 
ing 
cw. 
or 

ccw. 



nw. 
w. 



wnw. 
nw. 



wnw. 
wnw. 



w.« 



ccw. 

cw. 

cw. 
cw. 
ccw. 



ccw. 
ccw. 
ccw. 



cw. 
cw. 
cw. 



ccw. 
ccw. 



cw. 
cw. 



ccw. 
cw. 
ccw. 



ccw. 
cw. 



ccw. 
ccw. 



cw. 
ccw. 

ccw. 



Clouds. 



Amt. 



Kind. 



d.-cu. 

cu. 

cu. 



d. 

Cl.-8t. 

cu. 
ci. 
cu. 
ci. 

St. 

a.*cu. 

cu. 

st.*cu. 

St. 
St.-CU. 

ci. 

8t.-oa. 

ci.-fit. 



St. 

Fog. 

ci. 

a.-cu. 

St.-CU. 
St.-CU. 

St.-CU. 



a.-cu. 

St.-CU. 

ci.-st. 

St. 
St. 

ci.-st. 
a.-st. 



Dir. 



nw. 
nw. 



nw. 
nw. 
w. 
wnw. 



wnw. 
w. 



sw. 
nw. 
sw. 
sw. 
nw. 
nw. 



sw. 

nw. 

w. 

nw. 

wnw. 

w. 



st.-cu. 

St. 

cl. 
st.-cu. 

St.-CU. 

st.-cu. 

St.-CU. 

st.-cu. 

St.-CU. 

St 

St.-CU. 

Fog. 

St.-CU. 
St 

Fog. 
a.-st. 
St.-cu. 
ci.-st. 



I w. 
I nw. 
I nw. 

nw. 
I nw. 
I nw. 

w. 
I wnw. 
I nw. 
' nw. 
I nw. 
I nw. 
iw. 

nw. 



ci.-st. 

a.-cu. 

st.-cu. 

ci.-st. 

a.-st. 

ci. 

St. 

ci.-ou. 

St. 

St.-OU. 

St. 

Fog. 
ci.-st. 
a.-st. 
cu. 



1 nw. 
w. 



I wnw. 

I wnw. 
I nw. 
I nnw, 

nnw. 

sw. 
' sw. 
I w. 



Remarks. 



Light rain. 



Solar halo. 



|Lightrain. 



Stationary clouds; Ugh 
snow. 



Light snow. 
Do. 



|solar 



halo. 



Light rain. 
^ Do. 



DC 

■Thunderstorm and rain. 
•Light rain. 



1 Variable. 



s w. at 5,000 meters. 



Digiti: 



zed by Google 



46 BULLETIN OF THE MOUNT WEATHEE OBSBBVATOHY. 

X. — Low, ne. or e.; high, nw., w., or sw. of Mount Weather — Continued. 





Sur- 
foce 
wind 
veloo- 
Hy. 

-■?- 
6 

6 

5 

4 


^ 


Wind direction at— 


Turn- 
ing 
ow. 
or 
cow. 


Clouds. 




Date. 


Sur- 
face 
526 
m. 


1,000 
m. 


2,000 
m. 

nw. 
nw. 

nw. 


1 

3,000 ; 4,000 

m. 1 m. 


Amt. 


KM. 

cu. 

ci. 

cu. 

st.-cu. 

cu. 

ci.-cu. 

ci. 


Dlr. 


Remarks. 


1909. 
June 18 


nw. 
w. 

nw. 
w. 


nw. 
nw. 

nw. 
wnw. 


1 
nw. 1 




Few. 
j Few. 

1 


nw. 

(T) 

nw. 

w. 

w. 

w. 

w. 




June 23 

June 24 
June 25 


wnw.l 

wnw. 'wnw .» 


ocw. 
ccw. 


JThunderstorm and rain. 


June 26 


wnw.l nw. 




1 


cw. 












1 





s w. at 6,000 and 6,000 meters. 
Table XI. — Low moving up Atlantic coast; high n. 



Date. 



Sur- 
face 
wind 
velo<y' 
ity. 



in.p.t. 
2 
3 
3 



1906. 
July 27 

July 28 

July 30 

Sept. 12 
Sept 14 

Oct. 9 

Oct. 10 

Oct. 23 I 8 

1900. I 
May 20 I 8 

May 21 I 10 

6 

4 



Sur- 
face 
526 m. 



Wind direction at— 



I 



se.i 
se. 

8. 

e. 



May 22 
May 24 I 

June 29 I 4 | e. 



n. 
ne. 



1,000 1 2,000 I 3.000 I 4,000 
m. I m. , m. I m. 



Turn- 
' ing cw. 
1 or ocw. 



{ ne. : 
e. ene. '. 
se. I e. I. 

ene. | e. | < 

ssw. I no. |. 
ene. ! ne. 

nne. | ne. 
ese. { ese. 



, ocw. 

ocw. 

I ccw. 



ne. 
ne. 



ene. • ene. 
' ne. 



I ccw. 
' ocw. 



I cw. 

I cw. 



Clouds. 



Amt. 



ne. 
ne. 



cw. 
ocw. 



10 
6 


f 6 

' I 



r 10 

[Dense. 

I 10 

[Dense. 

10 



10 

Light. 

10 

Dense. 

Dense. 



3 

Few. 



Kind. 



ci. 
st.-cu. 



a. -St. 
Fog. 

St. 

Fog. 

St. 



St. 

Fog. 

St. 

Fog. 
Fog. 



ci.-«t. 
cu. 



Dir. 



sw. 
e. 



nw. 
nnw, 



ene. 
ene. 
n. 



sw. 
nw. 



Remarks. 



Light rain. 



Do. 
Do. 



Do. 
Do. 



» Variable. 
Table XII. — Low nw., w., or sw.; high, ne., <?., or se. 



I Sur- 
I face 
Date, wind 
Iveloo- 
,ity. 



Wind direction at— 



1909. \m. 
July 10 

July 12 

July 14 



I 



Sur- 
face 
526 m. 



If 



July 22 



r 



July 87 j 



p.». 

4 

4l; 

3 
4 

7 
3 



se.i 
se. 

se. 
isa.1 



1.000 
m. 


2,000 
m. 

— 


sse. 


s. 


sw. 


w. 


e. 


wsw. 


sw. 


w. 


sse. 


ssw. 


8. 


s. 



3.000 I 4.000 
m. m. 



Turn- 
ing 
cw. 
or 

ccw. 



wnw. 

I 
wsw. 



Clouds. 



Amt. Kind. , Dir 



Remarks. 




2 cl. 
1 ' cu. 



nnw. 



a.-cu. 
st.-cu. 
a.-cu. 
cu. 
10 st.-cu. 
5 a.-cu. 

st.-cu. I nw. 
St. I se. 
a.-<5u. I w. 
st.-cu. I sse. 



iJLight 



rain. 



nnw. 
nw. 



1 Variable. 



Digiti: 



zed by Google 
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Table XII. — Low nw., w.y or sw.; high, n«., e., or se. — Continued. 



I Sur- 

I face 

Date. I wind 



I- 



'veloo 
ity. I 



1909. 
Aug. 1 

Aug. 12 
Aug. 13 
Aug. 14 
Aug. 15 
Aug. 28 

Sept 4 

Sept. 9 

I 
Sept. 22 I 

Sept 23 I 

Sept 29 I 

Oct 14 1 

Nov. 2 I 
Nov. 20 ! 
Nov. 22 I 
Dec. 3 ' 
Dec. 17 I 

19ia 1 
Jan. 23 

Jan. 26 ' 
I 
Jan. 30 

Feb. 9 

Feb. 15 

Feb. 16 

Fob. 17 
Feb. 21 

Afar. 6 

Mar. 23 
Apr. 5 

Apr. 11 
Apr. 16 



6 ' 

3 I 

5 I 

4 

5 

4 

5 

5 

5 
5 
5 
3 
5 



Apr. 16 

Apr. 17 
Apr. 27 



Apr. 


29 


May 
May 

May 


1 
2 

7 


May 


8 


May 


10 


May 


20 


May 
May 
May 

June 


21 
22 
29 


June 10 



Sur- 
face 
526 m. 



s.» 



ssw. 
ssw. 



ssw. 
se. 



ssw. 

sw. 

se. 
ssw. 

se. 



8 , sse. 



6 I ssw. 



0' 



11 

11 I ese. 

if 6 • se. 

\ 4 |s. 

9 I sse. 
8 I se. 



Wind direction at- 



1,000 2,000 I 3,000 
m. m. m. 



4,000 
m. 



Turn- 
ing 1 

cw. I 

J^ t Amt. 
ccw. 



Clouds. 



wnw. 
sw. 



I W8W. 

nw. 
sw. 



ssw. 

sw. 

wsw. 

wsw. 

s. 

wsw. 

wsw. 

ssw. 
ssw. 



sw. 
sw. 



w. 
ssw. 

sw. 



s. 
ssw. 

ssw. 

sw. 



s.i 



I w. 



wsw. 

I 
ssw. 

I 

sw. I 

sw. ! 

wsw. 

w. 

ssw. 

wnw. 

w. 

sw. 
sw. 



wsw. 

I wsw. 

! wsw. 

I wsw. 
I wsw. 
I sw. 

wnw. 
I w. 



wsw.* 
wsw. • 
sw.> 
wnw. 



1 



wsw. 

sw. 



w. 

sw. 

ssw. 
w. 

sw. 
wsw. 



1 wsw. 
I w. 



cw. 
cw. 
cw. 
cw. 
cw. 



cw. 

cw. 

cw. 
cw. 
cw. 
cw. 
cw. 

cw. 
cw. 



\ Dense. 

I '" 

10 
I Dense. 

I 3 

I I Light 
6 
5 
3 
2 
2 
5 
5 

8 

10 
5 
2 
8 
1 



cw. 

cw. 

cw. 

cw. 
cw. 





cw. 


'{ 




cw. 
cw. 




wsw. 




w.< 


cw. 
cw. 


, 


wsw. 


cw. 


!■ 



ccw. 

cw. 

cw. 



wnw. , wnw. cw. 



wsw. I 

ssw. sw. 



ssw. 
wsw. 



ssw. 

wnw. 
wsw. 
wnw. 
ssw. 



. . . cw. 

...' cw. 

ssw. , ' cw. 



sw. I SW.5 

I 



cw. 

cw. 

I 

I cw. 

cw. 
cw. 
cw. 
cw. 



9 

10 

Few. 

,. Few. 
1/ 10 
Dense. 

r 9 

'{ t 

I Dense. 
' 10 

3 
3 

Few. 
3 
4 

Few. 
3 
3 
4 
4 
2 
2 
Dense. 
2 
9 
2 
3 
3 
7 

Few. 
8 
10 
5 
3 
2 

10 
9 
10 
Dense. 
8 
6 
3 

Few. 

/ 10 
\ Dense, 
r 10 
( Dense. 



Kind. , Dlr. 



I 



Remarks. 



St. 

Fog. 

St. 

st-cu. 

St. 

Fog. 

ci. 

a.-cu. 

St 

Fog. 

cu. 

st-cu. 

cl.-st. 

a.-cu. 

St 

a.-8t 
cu.-n. 



se. 

I sw. 
I sw. 
sse. 
I ssw. 
I sw. 



Light rain. 
Do. 



ci. 

st.-cu. 

st-cu. 

cl.-st. 

cl.-st 

cl.-st 

st.-cu. 

a.-st. 
a.-st. 

St. 

a. -St 

St. 
St.-<JU. 

Fog. 

St.-<JU. 

oi.-cu. 

a.-cu. 

Fog. 

st.-cu- 

cl.-st. 

a.-st. 

cu. 

ci. 

ci. 

cu. 

ci.-st 

a.-st 

st-cu. 

ci.-st 

st-cu. 

cu. 

Fog. 

cu. 

st.-cu. 

cl.-st 

a.-<;u. 

a.-st. 

ci.-st. 

a.-cu. 

ci.-st. 

st-cu. 

a.-st 

st-cu. 

cu. 

st.-cu. 

ci.-st 

St 

Fog. 

cu. 

ci. 

St. 

ci. 

St 

Fog. 

St 

Fog. 



Light rain and 
thunderstorm. 



wsw. :\Light rain; solar 

sw. ,/ halo. 

sw. 

w. 



w. 
wnw. 



wsw. 
wsw. 
wsw. 



I >R(Un and sleet. 

(Light snow; solar 
1/ halo. 

l\ Light rain. 



Do. 
Do. 



i 



wnw. 
w. 



ssw. 
j wnw. 
' wnw. 
I wnw. 

w. 
I (?) 
I w. 



wnw. 

sw. 

ese. 

(?) 
se. 



Solar halo. 

Light rain; solar 
liaio. 

Solar halo. 
Light rain. 

Solar halo. 
Do. 



Light rain; solar 
halo. 



\ Light rain. 
} Do. 



1 Variable. 

s wsw. at 5,000 meters. 



» sw. at 5,000 meters. 

< w. at 5,000 to 7,000 meters. 
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Table XIII. — Low, ne, or e,; high, nw., w.,or sw. 



Date. 


Sur- 
face 
wind 
veloc- 
ity. 


1009. 
July 16 
July 17 


iii.p.t. 
6 


July 18 


6 


July 10 


10 


July 20 


4 


July 30 


7 


Aug. 6 


I 2 


Aug. 10 


6 


Aug. 2S 


6 


Aug. 20 


8 


Sept. 17 
Sept. 28 
Oci. 1 
Oct. 2 


3 

7 
8 
10 


Oct. 13 


9 


Oct. 16 
Oct. 22 
Oct. 26 


15 
13 
6 


Oct. 27 


5 


Oct. 28 


10 


Nov. 3 


8 


Nov. 21 


5 


Dec. 4 


12 


Dec. 8 


10 


Dec. 
Dec. 18 


11 
16 


Dec. 19 


5 


Dec 22 


15 


1010. 
Jan. 2 


5 


Jan. 3 


9 


Jan. 6 
Jan. 14 


6 
9 


Jan. 19 


11 


Jan. 31 
Feb. 4 
Feb. 6 
Mar. 2 
Mar. 3 


8 
15 
16 
7 
8 


Mar. 


8 


Mar. 16 


12 


Mar. 26 
Apr. 8 


8 
16 


Apr. 


11 


Apr. 10 


11 



Wind direction e 



Sur- 

feoe 

526 m. 



1,000 
m. 



w. wsw. 
wnw. ' wnw. 



nw. 
wnw. 



wnw. 
e. 



nw. 
wnw. 



nnw. 



nnw. 
nw. 



wnw. 

wnw. 

"nw. 

w. 

wsw. 



wnw. 
wnw. 



wnw. 
wnw. 

nw. 
nw. 



nw. 
nw. 

wnw. 

nw. 

wnw. 

wnw. 

nw. 

wnw. 

nw. 



wnw. 
wnw. 



wnw. 



nw. 
nw. 



w. 

nw. 
nw. 
wnw. 
wnw. 

w. 

nw. 



nw. 
wnw. 
wsw. 
nw. 

wnw. 

nw. 
nw. 

wnw. 
nw. 



sw. 
nw. 

wnw. 

nw. 

wnw. 

nw. 

w. 

wnw. 

wnw. 



wnw. 
wnw. 



2,000 
m. 



sw. 
wnw. 



wnw. 
nw. 



sw. 

nw. 



nw. 

wnw. 

wnw. 



wnw. 
wnw. 
wnw. 
nw. 

wnw. 

wnw. 
nw. 



sw. 
nw. 



nw. 

nw. 



wnw. 

w. 

nw. 



3,000 
m. 



wnw. 
wnw. 



wnw. 

sw. 

wnw. 



nw. 
wsw. 



wnw. 
nw. 



nw. 
wnw. 



w. 
wnw. 



wnw. 

w. 

nw. 

wnw. 
nw. 



4,000 
m. 



Turn- 
ing 
cw. 
or 

ccw. 



nw.« 



W8W.» 

w.« 



nw.» 



wnw. 

w.» 
nw. 

wnw. 



cw. 
cw. 



ccw. 
ccw. 
ccw. 



cw. 

cw. 
cw. 
cw. 



ccw. 
cw. 

ccw. 
ccw. 

cw. 
cw. 
ccw. 



cw. 



cw. 
cw. 
ccw. 
ccw. 

ccw. 



ccw. 
cw. 

cw. 

cw. 



Clouds. 



Amt. 



9 
6 
3 
4 
2 

Few. 
8 
2 
2 
4 
2 
8 
8 
9 
3 
2 
7 
3 
3 
3 
3 
4 
3 
3 
2 

Few. 
4 
5 

Few. 

Few. 
7 

Few. 
5 



Few. 
9 

Few. 
2 
6 
1 
5 
4 
2 
1 
3 

Few. 
3 
4 
5 
5 



10 
2 

Dense. 

Dense. 

7 

Few. 

10 

Few. 

6 

Dense. 

4 

6 

Few. 

6 

2 

3 

3 

5 

5 

Few. 



Kind. 



st.-cu. 

cu. 

ci. 

a.cu. 

cu. 

cu. 

cu. 

cu.-n. 

Cl.-8t. 

a.-cu. 

cu. 

cu. 

St. 

a.-st. 
ci.-st. 
cu. 

St. 

ci.-8t. 
a.-cu. 
st.-cu. 

St. 

cL 
a.-cu. 

8t.-0U. 

cu. 

cu. 

st.-cu. 

st.-cu. 

ci. 

cu. 

st.-cu. 

cu. 

d.-st. 

ci.-cu. 

st.-cu. 

St. 

st.-cu. 

a.-cu. 

cu. 

a.-cu. 

a.-cu. 

St. 

ci. 
a.-cu. 

St. 

st.-cu. 

cu. 

ci.-st. 

a.nst. 

st.-cu. 

St. 



st.-cu. 

ci. 

st.-cu. 

Fog. 

Fog, 

a.-cu. 

st.-cu. 

St. 

ci.-cu. 

st.-cu. 

Fog. 

st.-cu. 

ci.-st. 

cu. 

d. 

8t.-CU. 

a.Hm. 
d.-st. 
d.-st. 
st.-cu. 
d.-5t. 



Dir. 



wnw. 
wnw. 



nw. 

wnw. 

wnw. 



wnw. 

wnw. 

nw. 

nw. 

nw. 

nnw. 



Light rain. 



>Thunder8tonn. 



\Rain and thunder- 
/ storm. 



'I'i 



wsw. 
w. 



wnw. 

(?) 

wnw. 

w. 

nw. 

nw. 



wnw. 
nw. 



wnw. 
nw. 



nw. 

nw. 

wsw. 

nw. 

wsw. 

nw. 

nw. 

nw. 

wnw. 

w. 

w. 

w. 

nw. 

w. 

nw. 

nw. 

wnw. 

nw. 



Remarks. 



Light 
nak>. 



rain; solar 



Solar halo. 



Light snow. 



^Solar halo. 



JLight I 



Light rain. 



Light snow. 

Do. 
Light rain. 

kSolarhalo. 



f Light rain. 



1 Variable. 



>NW. at 5,000 meters. 



SW. at 6»000 meters. 
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Table XIII — LoWf ne. or «.; high, nw,, w,, or sw. — Ck)ntiiiued. 





Sur- 
face 
wind 
veloc- 
ity. 


Wind direction at— 


Turn- 
ing 
cw. 
or 
cow. 


Clouds. 




Date. 


Sur- 
face 
526 m. 


1,000 
m. 


2,000 
m. 


3,000 
m. 


4,000 
m. 


Amt. 


Kind. 


Dlr. 


Remarks. 


1910. 
Apr. 22 
May 18 
May 19 
May 26 
June 7 
June 12 


m.p.«. 
\Q 
11 
9 
8 
12 
6 
3 

10 

4 

3 

2 
6 

4 

7 


wnw. 
w. 

wnw. 
,nw. 
nw. 
nw. 
se. 

wnw. 

ese. 

ese. 

w. 

nnw. 

wnw. 
nw. 


nw. 

w. 

nw. 

wnw. 

nw. 

nw. 

0. 

nw. 

8. 

0. 

nw. 

nw. 

sw. 
nw. 








cw. 
cw. 

oowV 
ccw. 


Few. 

6 
Few. 

4 

3 
10 
10 

< ! 

Few. 


st-cu. 

8t.-CU. 
CU. 

cu. 
st.-cu. 

St. 
St.-CU. 

a.-8t. 

St.-CU. 

a.-5t. 

ci. 

cu. 

cu. 

st.-cu. 

a.-cu. 

cu.-n. 


nw. 

wnw. 

nw. 

w. 

wnw. 

nw. 

se. 

nw. 

nw. 

n. 

w. 

se. 

(?) 

nw. 

wnw. 

wnw. 

nw. 




w. 
nw. 
w. 
wnw. 


w. 
nw. 


wnw. 
wnw. 




wnw. 




Light rain. 


June 15 


se. 

nw. 

se. 

0. 

nw. 
nw. 

nw. 








June 18 
June 21 


nw. 


nw. 


cw. 
cw. 


} DO. 


June 22 








Jnne 23 






cw. 




June 24 
June 27 


nw. 




ccw. 4 
ccw./ 5 


|ThunderstorDL 


June 29 








^ i 













Table XIV. — Low, moving up Atlantic coast; high, n. 





Sur- 
face 
wind 
veloc- 
ity. 


Wind direction at— 


Turn- 
ing 
cw. 
or 

ccw. 


Clouds. 




Date. 


Sur- 
face 
526 m. 


1,000 
m. 


2,000 
m. 


3,000 
m. 


4,000 
m. 


Amt. 


Kind. 


Dir. 


Remarks. 


1909. 

July 6 

July 7 
July 8 
July 9 


m.v.8. 

3 

5 
3 
7 
3 
8 
5 
3 
4 
3 

5 

9 

10 
7 

4 

8 
14 
6 
7 


ene. 

n. 

nnw. 

e. 

e. 

wnw. 

nnw. 

n. 

ai 

nne.i 

nw. 

nw. 

nw. 
wnw. 

nnw. 

nnw. 

nw. 

nnw. 

nw. 


nne. 

n. 

n. 

e. 

n. 

nw. 

nnw. 

n. 

ne. 

n. 

n. 

nnw. 

n. 
nnw. 

nnw. 

n. 

nw. 

nnw. 

nnw. 


nw. 
n. 






i 

ccw. 

ccw. 
cw. 


/ 10 

\ Dense. 

2 

Few. 

4 

9 



2 

Few. 

4 

Dense. 

/ Few. 

\ * 
6 

Few. 
I 4 
Dense. 

Few. 

Dense. 

{ I 

4 

{ Few^ 
2 


St. 

Fog. 

cu. 

ci. 

ci. 

cu. 


ene. 

ene. 

n. 

nw. 

w. 

nw ^ 




nnw. 


nnw. 










Aug. 6 
Aug. 9 
Aug. 27 
Sept. 7 
Sept. 11 
Sept. 16 

Sept. 24 

Sept. 27 
Nov. 24 


nnw. 

nnw. 

nnw. 

n. 

n. 

wnw. 

nnw. 
nnw. 


nw. 


nw. 


ccw. 
cw. 
ccw. 




nnw. 


nw. 


ci. 

cu. 

cu. 

Fog. 

ci. 

St.-CU. 

ci.-6t. 
a.-«t. 

St. 

Fog. 
ci.-st. 

Fog. 
a.-cu. 

St. 

st.-cu. 
cl.-st. 
cu. 
ci.-st. 


w. 
(T) 
n. 

nne. 
w. 
w. 
sw. 
sw. 
nw. 
nw. 
nw. 

nnw. 

s. 

n. 

nw. 

sw. 

nnw. 

nw. 








ccw. 
ccw. 

ccw. 

cw. 

cw. 
cw. 










wnw. 
nnw. 


w. 


Solar halo. 
Light snow. 


Dec. 2 










1910. 
Jan. 24 


nnw. 

nne. 

nw. 

nnw. 

n. 






Do. 


Mar. 12 






cw. 
cw. 




Mar. 15 
May 13 
June 30 


nnw. 
nnw. 








cw. 













1 Variable. 
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Table XV. — Distribution of mean wind directions about centers of high pressure. 





Distance from 
center. 


62( 

I 

o 

22 
16 
20 
11 
13 

5 
16 

6 

4 
22 
19 

1 
16 
24 
10 

8 
26 
10 
16 
25 

5 
13 
29 
17 


Sm. 


1,000 m. 


1 

o 


Wm. 


3,000 m. 


4,000 m. 


5,000 m. 


6,000 m. 


7,000 m. 


Oct- 
ant. 


i 

< 

48 
48 
30 
35 
60 
44 
50 
33 
59 
62 
18 

-23 
37 
10 
15 
15 
18 

-22 
52 
54 
83 
42 
63 
79 


1 i 

O < 


i 
i \ 1 

a .o 
< O 


i 

< 

29 

38 

41 

5 

17 

29 

-12 

46 

23 

-52 

-39 


09 
O 


i 

< 


o 

2 
2 
2 

1 
1 


-< 


O 


i 

< 


O 


i 

< 


I 


Kilometers. 

" "^OO 

DO 

OO 

OO 

....1 1 .00 

:.iNK. -J '.OO 

.► K) 

'IN,. I..,H)0 

ki- oOO 

500-1,000 

1,000-2,000 

0- 500 

600-1,000 

1,000-2,000 

0- 500 

500-1,000 

1,000-2,000 

0- 600 

600-1,000 

1,000-2,000 

0- 600 

500-1,000 

1,000-2,000 


22 40 
16 44 
20 29 
11 18 
13 24 

5 27 
16 1 11 

6 - 7 

4 38 
22 1 
18 -14 

1 -68 
16 -23 

24 -25 
10 -23 

8 
26 1- 9 
10 -48 
16 i 37 

25 1 13 

5 ' 66 
13 41 
29 i 53 
16 86 


18 
14 
19 

9 
12 

5 
13 

5 

4 
17 
15 

1 
10 
19 

I 

17 
4 
11 
17 
4 
10 
24 
14 


30 

32 

33 

8 

9 

22 



10 

38 

-29 

-4? 


15 
9 

10 
8 

10 
3 

10 
2 
2 
8 

10 


9 41 
2 1 79 
5 45 
4 

4 , 28 
2 1 22 
4 1- 11 
2 1 46 

1 - 22 

2 - 79 
7 - 42 


79 
79 
34 

22 


1 

1 ! 68 , 1 

1 , 68 1 1 

' 1 


68 
68 


II 


1 .... 
1 22 !.... 




m 


4 
2 


- 11 
34 


2 1 -ii 

1 1 23 ....1 

1 [ 




1 

1 


- 68 

- 46 


1 , ' 


IV 


1 -46 






-68 




' 




-53 

-62 

-54 

-29 

-35 

-56 

53 

65 

113 

37 

58 

99 


3 

I 


-68 
-83 


2 - 67 
6-82 
1 - 90 


1 
3 


- 90 
-61 




1 


V 


3 -61 


3 -ei 




1 -90 

3 -95 

2 -90 

4 86 
7 99 










VI 


1 |-113 


1 


-113 


















2 1 113 

3 I 120 


1 
2 


136 

124 


.... ...... ... 




VII 


1 136 














7 54 

18 74 

8 106 


2 , 90 
4 73 
4 95 


.... 




""•' i"'" 




VIII 1 




1 ! 








1 










'"••| 









Table XVI. — Distribution of mean wind directions about centers of low pressure. 





Distance from 
center. 


526 m. 


1,000 m. 


2,0< 

i 

O 

2 
3 


30 ra. 

< 

- 34 

- 8 


3,00 

O 


10 m. 

< 


4.00 

i 

O 


m. 


5,000 m. 


6,000 m. 


7,000 m. 


Oct- 
ant. 


1 
1 

2 
6 
1 
3 


4 

a 
< 


1 

1 


a 
< 

-22 
22 
45 
64 


1 

< 


o 


< 


i 

O 


< 


i 

O 


t 




Kilometers. 

f 0- 600 

500-1,000 

1,000-2,000 

0- 500 

500-1,000 

1,000-2,000 

0- 500 

500-1,000 

1,000-2,000 

0- 500 

500-1,000 

1,000-2,000 

0- 500 

500-1,000 

1,000-2,000 

0- 500 

500-1,000 

1,000-2,000 

0- .500 

500-1,000 

1,000 2,000 

0- 500 

500-1,000 

1,000-2,000 


1 " 

1 
22 i 2 
45 , 6 
112 1 
58 3 


i 




I 


2 


11 


1 

































' 


















II 










i""" 






















1 












5 
2 


67 5 
22 2 


16 
34 


4 
2 


56 
79 


1 22 
1 , 45 




22 
22 




22 
22 


1 ; 22 




III 










. 7 
12 
7 
4 
15 
26 
10 
31 
10 
6 
18 
11 
6 
5 


52 7 
4.5 12 

35 7 
45 : 4 
40 15 

5 26 
43 9 
34 31 

36 10 
34 6 


56 

39 

30 

76 

37 

7 

24 

36 

23 

-12 

-14 

- 4 

-20 

10 

-68 


3 
9 
6 
4 
13 
26 
9 

10 
5 

17 
9 

\ 

2 


63 
48 
38 
62 
48 
15 
26 
36 
32 

- 12 

- 8 

- 6 

- 32 

- 22 
-102 


i 

6 
4 
4 
4 

10 
8 

20 
7 
1 
8 
4 
2 
1 


45 

64 

17 

56 

40 

25 

16 

10 

16 

-22 

-14 

I 

32 

-22 


3 
2 


45 
68 









IV ; 




1 













1 


22 1 


22 


V 


4 
3 
4 
9 
2 


34 
13 
9 
2.5 
34 




22 




















VI 




-11 


1 


















VII 


-8 

30 

4 

74 


18 
11 
6 
5 
2 




20 




-22 


1 -22 










1 


VIII 




-45" 






1 




















'\ " 


i I""'! I""l 
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Fio. 25.— Means of wind observations in lows at 4,000 meters above sea level, 1907-1910. 
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FiQ. 20.— Means of wind observations In highs at 7,000 meters above sea level, 1907-1910. 
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FiQ. 25.— Means of wind observations in lows at 4,000 meters above sea level, 1907-1910. 
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(VII) FREE AIR DATA AT MOUNT WEATHER FOR 
JANUARY, FEBRUARY. AND MARCH, 1911 

By the Aerial Section — ^William R. Blair in charge. 
(Dated May 2, 1911.) 

In the 90 days of this period 83 kite flights and 3 captive balloon 
ascensions were made. The average altitude reached with the kites 
in January was 2972 meters above sea level; in February, 2618; in 
March, 3034; and in the period, 2883. The highest flight, 4972 
meters above sea level, was made on March 3. The captive balloon 
ascensions average 1701 meters above sea level, the highest, made on 
January 18, being 2436 meters above sea level. No free-air obser- 
vations were made on January 1, 9, 17, 22, and February 8; on 
January 9, the wind w^as too high, while on the other four days it was 
too low for kites, and gas was not available for the captive balloons. 

The prevailing wind direction for the period was west, more 
decidedly so in February and March than in January. The mean 
wind velocity in January was 8.5 meters per second, in February, 
9.2, and in March, 9.9. 

The charts of free air isotherms, I to VI, based on the observations 
of this period show the usual turbulent condition of the lower or 
moist stratum of the atmosphere in the winter months. Inversions 
of temperature were observed in 76 of the 86 ascensions made, a 
somewhat greater number than for the same period of last year. 
The remarks on page 40 of Volume III may be referred to in this 
connection. That the vertical temperature gradient actually 
changes sign may not be of more interest at one time than is its 
becoming small without change of sign at another time, so far as 
indicating a certain disturbed condition is concerned. The amount 
of change in the gradient seems to be a measure of the intensity of 
the disturbance. 

The variations in the surface pressure are less regular than for 
these months of last year and the winter conditions continue through 
March. 

The simultaneous wind directions at the surface and at the highest 
point reached in each flight are shown at the top of the Charts I to 
VI. The upper red arrow points in the direction of the air movement 
aloft; the lower arrow shows that at the surface. The directions 
are shown to 16 points in accord with the usual convention for 
100201--11 4 65 
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mapping directions. In most cases the change in wind direction 
with altitude is in the same sense from the surface to the top of the 
flight. There are a few instances in the three months, viz, January 
23, 26, Februaiy 19 and 25, in which this is not the case. Wind 
directions at all levels are given in the tabulated data. 

The hourly means of the surface temperatures at the mountain 
and valley stations are shown in figures 1, 2, and 3. The monthly 
mean temperatures for January and February at Mount Weather 
are, respectively, 3.1® and 1.2° higher this year than last, while the 
mean for March is 7.5° lower. The mean daily range of temperature 
for January and February of this year at Mount Weather is higher 
than for last year by 0.8° and 0.5°, respectively; for March it is 1.4° 
lower. The mean temperature for January at Mount Weather, 1.4°, 
is, respectively, 5° higher, 0.7° higher, and 0.1° lower than the means 
for December, 1910, and February and March, 1911. 

The table of cloudiness for the period is as follows: 



Month. 



January.. 
February 
Maich... 



Number of days- 



Clear. 



Partly cloudy. Cloudy. 



14 
11 I 
12, 



Mean. 
Cloudiness, 
in tenths. 



TetUkM. 



5.9 
6.0 
5.4 
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On Mount Waather, Va., 626 m. 


At different beights above sea. 


Date and hour. 


1 


H 


.4 

t 


Wind. 


*i 


1 


1 


t 


Wind. 




DIr. 


Veloo- 


DIr. 


Veloc- 
ity. 


1911. 
























Janaai7 2: 


mm. 


• a 


% 




m.p.t. 
10.7 


m. 


mm. 


• C. 


rso 




m.p.9. 


728 a. m 


717.8 


6u0 


100 


8. 


526 


717.3 


6.6 


8. 


ia7 


837 a. m 


717.6 


7.8 


98 


S. 


10.7 


970 


68a3 


lao 




sw. 




8:48 a. m 


717.6 


&8 


96 


S. 


9.8 


1536 


68&1 


ia2 




sw. 




9:07 a. m 


717.7 


&2 


98 


S. 


10.7 


2140 


691.6 


6.2 




8W. 




9:17 a. m 


717.8 


9.1 


100 


ssw. 


10.7 


2S01 


666u0 


42 




8W. 




9:48 a. m 


717.9 


9.8 


100 


ssw. 


10.7 


626 


717.9 


• 9.8 


166 


SSW. 


i6.7 



January 5.— Three kites were used; lifting surface, 18.9 sq. m. Wire out, 4600 m., at 

maximum altitude. 

There were 10/10 St.-Cu. from the southwest. Fog at iBtervakr. Rain began at 
9:30 a. m. 

A storm of considerable energy was central over the upper Lake region while 
extreme high pressure covered the northern plains region. Pressure was also high 
off the Atlantic coast. 



January 3: 

4:40 p. m 

4:44 p.m.... 

6:00 p. m 

6.-08 p. m 

6:11 p. m 



710.0 


— 0.6 


100 


nw. 


13.4 


.526 


710.0 


— 0.6 


100 


nw. 


13.4 


636 


710.1 


— 0.6 


100 


nw. 


12.5 


820 


7iai 


— 0.6 


100 


nw. 


12.6 


637 


7iai 


— a6 


100 


nw. 


12.6 


626 



J. 



710.0 —0.6 100 I nw. 

70a2 I — Z6 nw. 

684.5 1 2.0 nw. 

700.2 I — 2.7 I nw. 

7iai 1 — 0.6 I 100 I nw. 



18.4 



12.6 



January 3. — ^Two kites were used; lifting surface, 10.8 sq. m. Wire out, 1000 m.; 
at maximum altitude, 600 m. 

There were dense fog and light rain during the flight. Both kites, when landed, 
were heavily coated with ice. 

At 8 a. m. a trough of low pressure extended from Georgia to New England and a 
high was central over Texas. 



January 4: 

8:62 a. m.. 

3:64 a. m.. 

9KX) a. m.. 

9:20 a.m.. 
10K)2a.m.. 
10:14 a. m.. 
10:22 a. m.. 
10:26 a.m.. 
10:41 a. m.. 
11:12 a.m.. 
11:24 a.m.. 
11:30 a. m.. 



719.9 
719.9 
720.0 
72a2 
72a6 
720.6 
72a4 
720.4 
720.4 
720.3 
72a2 
720.2 



— ia2 


93 


nw. 


9.8 


526 


719.9 


—10.2 


93 


nw. 


10.3 


879 


687.4 


— lai 


93 


nw. 


8.9 


946 


681.6 


-9.9 


88 


nw. 


11.6 


1394 


642.8 


-9.2 


84 


nw. 


12.6 


961 


681.5 


— 9.2 


84 


nw. 


12.6 


1679 


620.3 


— 9.2 


88 


wnw. 


12.5 


1036 


675.3 


— 9.2 


88 


nw. 


13.4 


736 


701.4 


— 9.2 


88 


nw. 


14.3 


1386 


644.8 


— 9.0 


81 


wnw. 


16.6 


1024 


675.3 


— 8.6 


79 


wnw. 


16.5 


817 


693.5 


— 8.8 


78 


wnw. 


14.3 


626 


, 720.2 



■ia2 


93 


■14.3 




-16.1 




■8.9 




-3.7 




-10.6 




■4.4 




-1.4 




-8.8 




-4.2 




-12.7 




-8.8 


78 



nw. 


9.8 


nw. 




nw. 




nnw. 




n. 




n. 




n. 




n. 




n. 




nnw. 




nw. 




wnw. 


14.3 



January 4. — ^Five kites were used; lifting surface, 31.5 sq. m. Wire out, 3600 m.; 
at maximum altitude, 3000 m. 

There were 6/10 to 2/10 St.-Cu. from the northwest. The head kite was in clouds 
at 9:02 a. m.; altitude about 1000 m. Light snow fell from 10:07 to 10:10, and 10:35 
to 10:40 a. m. 

Low pressure was central over Lake Superior. High pressure extended northeast- 
ward from Louisiana to the St. Lawrence. 

January 6: i 

8:34a.m ) 717.5 - 7.6 69 w. 7.2 526 717.5 - 7.6 

10-.33a.m. i 717.8 - 6.2 57 wnw. 13.4 780 694.8 -10.8 

10-.67a.m ' n7.8 - 6.0 49 wnw. 12.1 1163 660.9 -13.0 

ll:10a.m n7.8 -5.8 50 wnw. 14.3 1548 628.2 -16.5 

1126B.m n7.8 - 5.7 50 wnw. 12.5 1938 W6.6 -15.9 

11:35 a. m , 717.8 -5.6 50 wnw. 12.5 2280 570.4 -13.0 

11:40a.m. , 717.8 - 5.4 50 wnw. 1^4 1941 606.6 -16.0 

12:04p.m ' 717.8 -4.9 48 wnw. 14.3 1508 631.7 -14.8 

12:14 p. m \ 717.8 -5.2 46 wnw. 13.4 1144 662.7 -12.6 

12'.24p.m I 717.8 -4.7 45 wnw. 11.6 838 689.6 -9.9 

12:30p.m : 717.8 -4.6 44 wnw. 1L6 626 717.8 -4.6 

January 5. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 5000 m., 
at maximum altitude. 

The sky was cloudless imtil 12:03 p. m., when a few A. -St. from the west appeared. 

Low pressure was central north of Lake Ontario. Pressure was high over the Gulf 
coast from Texas to Alabama. 
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On Mount Weather, Va., 626 m. 


- 


Atdlflc 


»rent heights at 


>OTeaea. 
Wl 




Date and hour. 




i 


1 

i 


Wind. 


e 


i 

n 


nd. 




fi^ 


1 






& 


Ai 


1 








Dlr. 


Veloc- 
ity. 


Dir. 


Veloc- 
ity. 


1911. 
























January 6: 


mm. 


• a 


% 




m. p. 9. 


m. 


mm. 


• C. 


% 




m.p.9. 


8:21 a. m 


718.8 


- 4.0 




s. 


7.6 


626 


718.8 


- 4.0 




8. 


7.6 


8:28a.in 


7ia8 


- 3.4 




s. 


7.2 


733 


700.4 


1.4 




8W. 




8:37 a. m 


718.9 


- 2.4 


46 


s. 


7.6 


1030 


675.2 


0.6 




SW. 




dKtoa.m 


718.9 


- 1.7 


69 


8SW. 


4.9 


1667 


631.2 


- 4.0 




8W. 




9:16a. m 


718.9 


- 1.8 


67 


ssw. 


6.3 


2192 


682.9 


- 7.6 




SW. 




9:29 a. m 


718.9 


- 1.6 


45 


ssw. 


4.9 


2413 


666.5 


- 7.5 




8W. 




10:13 a. m 


718.7 


- 0.1 


44 


8. 


7.2 


3608 


484.9 


-13.9 


...... 


SW. 




llK)6a.m 


718.0 


-0.5 


64 


S. 


4.5 


2696 


545.5 


- 9.1 




SW. 




11:50 a. m 


717.4 


1.2 


46 


s. 


4.5 


2298 


573.8 


- 6l2 




SW. 




12:16 p. m 


717.2 


1.6 


60 


s. 


4.9 


1548 


631.2 


- 3.4 




SW. 




12:34 p. m 


717.1 


1.9 


46 


s. 


4.9 


944 


680.8 


0.1 i 


SW. 




12:39 p. m 


717.1 


2.3 


45 


s. 


5.4 


626 


717.1 


2.3 


45 


8. 


5.4 



Jamutry 6. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 7000 m., at 
maximum altitude. 

There were 9/10 Ci.-St. and A. -St., from the west-southwest, until 11 a. m., and 2/10 
at the end of the flight. 

Pressure was high over the Atlantic coast and waa low over the Lakes. 



January 7: I i 11 

7:56a.m I 718.3 I 0.0 64 | 

8K)4a.m I 718.3 ' 0.2 

8:20a.m 718.4 0.7 

8:42 a.m ' 718.4 , 1.0 65 

8:57 a.m , 718.5 1.5 66 

9:03a.m 718.5 1.6 60 

9:50a.m 718.9 , 2.9 62 

10:30 a. m ! 718.7 I 4.0 ' 49 

718.6 4.3 51 

718.5 , 4.4 67 

718.3 I 4.5 44 

718.1 ' 4.4 44 

718.1 i 4.5 44 



10:43 a. 


m 

m 


10:56 a. 


m 


11:21 a. 


m 


11:31 a. 


m 


11:35 a. m 



WSW. 
WSW. 
WSW. 
WSW. 
WSW. 
WSW. 
WSW. 
WSW. 
WSW. 
WSW. 



&3 


526 


718.3 


6.3 


974 


679.2 


6.3 


1609 


635.0 


6.3 


2400 


566.7 


7.2 


3035 


621.9 


7.2 


3270 


606.1 


7.2 


3924 


465.2 


7.6 


3312 


604.3 


7.2 


2779 


540.2 


7.6 


2466 


663.1 


&0 


1613 


636.0 


7.6 


966 


680.9 


7.6 


526 


718.1 



0.0 


64 


1.6 




3.8 




9.6 




13.0 




12.7 




14.6 




11.4 




7.3 




9.3 




3.6 




0.0 




4.6 


44 



I 



6.3 



7.6 



January 7. — Five kites were used; lifting surface 31.5 sq. m. Wire out, 7000 m.; at 
maximum altitude, 6400 m. 

There were 8/10 Ci.-St, and A. -St. from the west, with solar halo aftejr 9:30 a. m. 

At 8 a. m. pressure was low north of the Lake region and high over the Gulf of St. 
Lawrence and the Southeastern States. 



January 8: 


' 




8:12 a. m 


n3.2 


3.2 


8:20 a. m 


713.1 


3.6 


8:31 a.m 


713.1 


4.9 


9K)0a.m 


713.0 


4.1 


9:34 a. m 


712.5 1 


5.3 


9:65 a. m 


712.3 1 


6.7 


10:66 a. m 


ni.6 ' 


3.6 


12:04 p. m 


710.6 ; 


4.5 


12:26 p. m 


710.4 


3.8 


12:48 p. m 


710.1 


l\ 


1:07 p. m 


709.8 


1:19 p. m 


709.7 : 


3.2 


1:28 p. m 


709.6 : 


l-i 



58 


ssw. 


6.3 


59 


SW. 


6.8 


67 


SW. 


5.4 


67 


SSW. 


4.5 


66 


ssw. 


6.8 


63 


ssw. 


5.4 


67 


se. 


4.9 


61 


86. 


6.3 


65 


se. 


7.2 


66 


se. 


4.6 


68 


se. 


5.8 


68 


sse. 


7.2 


66 


se. 


8.0 



526 
808 
1355 
2018 
2575 
3561 
4288 
3384 
2329 
1968 
1430 
811 
626 



713.2 
688.8 
643.9 
592.2 
651.6 
485.4 
440.7 
496.4 
567.9 
594.0 
635.0 
686.3 
709.6 



3.2 


58 


4.6 




0.0 




4.4 




7.6 




10.8 




16.4 




9.8 




3.0 




1.1 




0.6 




5.1 




3.2 


66 



SW. 

SW. 

WSW. 

WSW. 

SW. 



WSW. 
WSW. 
SSW. 

s. 
se. 



6.3 



8.0 



Janvjory 8. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 10000 m., 
at maximum altitude. 

There were from 2/10 to 4/10 A.-Cu. from the west. About 12:30 p. m. St.-Cu. 
from the west-southwest began to form and by the end of the flight covered 8/10 of 
the sky. The head kite was in the clouds at intervals from 12:23 until 12:58 p. m. 
Light rain occurred from 1:13 to 1:15 p. m. 

A well-developed low was central over southeastern Wisconsin. Pressure was 
relatively high otf the Atlantic coast. 
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Date and hoar. 



1911. 
January 10: 

1:26 p. m 

1:37 p. m 

1:51 p. m 

2:07 p. m 

3:02 p. m 

3:20 p. m 

3:30 p. m 

3:40 p. m 

3:57 p. m 

4:14 p. m 

4:18 p. m 

4:25 p. m 

4:33 p. m 

4:36 p. m 



On Mount Weather, Va., 526 m. 



mm. 

72414 

724.2 

724.0 

723.9 

723.6 

723.4 

723.4 

723.3 

723.1 

723.1 

723.1 

723.1 

723.1 

723.1 



4.6 
4.8 
4.6 
4.6 
4.7 
4.4 
4.6 
4.4 
4.1 
3.9 
3.8 
3.7 
3.5 
3.4 



% 
26 
28 
23 
25 
38 
21 
36 
26 
29 
41 
31 
28 
38 



Wind. 



Dir. 



I Veloo- 
I ity. 



8. 



8se. 
sse. 



m.p.9. 
6.7 
7.2 
6.4 
5.4 
5.4 
6.3 
6.3 
6.3 
6.3 
8.0 
8.0 
8.9 
8.0 
8.0 



At different heights above sea. 



m. 
526 
911 
1340 
1575 
1788 
2642 
3216 
2870 
2333 
1685 
1473 
1092 
715 
526 



mm. 

724.4 

690.6 

654.4 

635.6 

618.8 

556.4 

517.7 

540.8 

57&2 

626.6 

643.2 

674.2 

706.4 

723.1 



• a 

4.6 
1.1 
0.5 
1.9 
2.2 

- 0.6 

- 3.0 

- 2.5 
0.3 
1.9 
3.0 
2.8 
1.4 
3.4 



\ 



Wind. 



Dir. 



sse. 

s. 

ssw. 

sw. 

sw. 

wsw. 



sw. 
sw. 
s. 
s. 



Veloc- 
ity. 



m.p.9. 
6.7 



8.0 



January 10, — ^Five kites were used; lifting surface, 33.5 sq. m. Wire out, 5700 m. ; 
at maximum altitude, 4900 m. 

There were few Ci.-St. in the west after 2 p. m. Direction of clouds doubtful. 

An extensive area of high pressure was central over the Carolinas and Virginia. 
Pressure was low over the miadle Rocky Mountain district and the northern plains 
States. 



7.6 



January 11: 


8:02 a. m 


8d0a.m 


831 a. m 


8:42 a. m 


8*.60a.m 


8:58 a. m 


9:11 a. m 


9:48 a. m 


10:08 a. m 


10:17 a. m 


10:44 a. m 


10:56 a. m 


10:58 a. m 



718.8 


9.0 


50 


wsw. 


7.6 


526 


718.8 


718.8 


9.2 


51 


sw. 


8.5 


868 


689.9 


718.8 


9.5 


53 




8.0 


1458 


642.5 


718.8 


9.9 


57 


wsw. 


7.2 


2304 


579.3 


718.8 


10.0 


68 


wsw. 


5.8 


2355 


575.7 


718.8 


10.0 


60 


sw. 


4.9 


2381 


673.9 


7ia8 


10.0 


60 


sw. 


4.9 


2540 


562.9 


718.9 


10.5 


63 


sw. 


4.5 


2716 


651.1 


718.9 


10.7 


64 


sw. 


4.5 


2433 


570.2 


718.9 


10.2 


62 


wsw. 


4.5 


2251 


583.0 


718.9 


10.0 


62 




7.6 


1410 


646.1 


718.9 


10.2 


62 


wsw. 


8.0 


807 


695.1 


718.9 


10.2 


62 


wsw. 


7.6 


626 


718.9 



9.0 


60 


10.4 




7.1 




1.8 




6.5 




4.9 




8.6 




7.3 




8.4 




3.3 




5.7 




10.1 




10.2 


62 



7.6 

January 11. — ^Four kites were used; lifting surfece, 25.2 sq. m. Wire out, 7000 m. ; 
at maximum altitude, 6100 m. 

Gi.-St. of indeterminate direction, A.-Gu. from the west-northwest, and St.-Ou. 
from ttie west, practically covered the sky until 9:30 a. m., when the upper clouds 
gave place to St.-Cu. The head kite was in St.-Gu. at intervals from 8:39 to 10:33 
a. m. ; altitude of base of lower stratum of St.-Cu. was about 2250 m. ; that of the main 
stratum about 2600 m. 

High pressure was central over the South Atlantic States. A trough of low pres- 
sure extended from Ontario to Oklahoma. 



January 12: 








8.-06a.m 


718.6 


13.9 


77 


8:13 a. m 


718,7 


14.1 


75 


850 a. m 


718.9 


13.6 


79 


8:41 a. m 


719.0 


13.0 ' 


78 


8:69 a. m 


719.2 


13.8 1 


77 


9:12 a. m 


719.2 


13.4 


78 


9'.27a. m 


719.3 


13.0 


80 


lOKWa. m 


719.4 


14.4 ' 


80 


10:69 a. m 


719.4 


14.8 1 


78 


11:22 a. m 


719.4 


14.9 


77 


11:42 a. m 


719.4 


14.8 1 


78 


11:49 a. m 


719.4 


14.6 ' 


78 


12:01 p. m 


719.4 


14.2 1 


79 


12:12 p. m 


719.4 


14.1 1 


80 


12:18 p. m 


719.4 


14.1 1 


80 



w. 
w. 



11.2 


626 


718.0 


11.6 


895 


688.0 


12.1 


1282 


657.1 


11.2 


1769 


619.8 


10.3 


2254 


684.7 


9.2 


2644 


557.4 


10.7 


3312 


513.3 


10.3 


4101 


465.0 


9.8 


3284 


615.1 


8.5 


2646 


657.4 


7.6 


2061 


509.3 


7.6 


1773 


619.8 


8.9 


1242 


660.7 


9.8 


882 


689.7 


10.3 


526 


719.4 



13.9 


77 


13.0 




10.2 




8.3 




6.7 




4.2 




0.0 




-3.0 




1.2 




4.5 




8.0 




7.5 




10.2 




12.4 




14.1 


80 



w. 

w. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 



11.2 



10.3 



January It, — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 8000 m.; 
at maximum altitude, 7700 m. 

The sky was overcast with St.-Ou. from the west-northwest, altitude of lowest layers 
being 1700 m. Light rain fell from 8:10 to 8:25 a. m. 

At 8 a. m. pressure was high over the Gulf States and north of the lower Lakes and 
relatively low over the Middle Atlantic States. 
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RemdU of free mr odMrvofum^— Gontmued. 



On Mount Weather, Va., 596 m. 



Date and hour. 



1911. 
January 18: 
1:35 p. m... 
1:38 p. m... 
1:58 p.m... 
2:20 p. m... 
2:37 p. m... 
2:57 p. m... 
3:19 p.m... 
3:49 p. m... 
3:59 p. m... 
4:16 p. m... 
4:17 p.m... 



719.9 
719.9 
719.8 
7!9.8 
719.9 
719.9 
720.0 
TZ0.1 
720.1 
?2a3 
720.3 



9.2 
9.6 
7.1 

l\ 

C.4 
6.7 

i\ 

8.6 
8.5 



% 



92 



Wind. 



Dir. 



Veioo- 

ity. 



wsw. 
w. 



nw. 
nw. 
nw. 



98 > nw. 
100 
100 
100 

99 

95 

96 

96 

96 



im.p.». 

I 5.4 
5.4 
4.9 
5.4 
6.7 
5.4 
6.7 
5.4 
5.4 

; 6.7 

1 7.2 



At different heights above a 



3 



846 
1756 
2360 
2677 
3016 
3372 
1181 
1072 
639 
506 



§ 



719.9 
693.0 
621.3 
677.1 
555.2 
532.3 
509.2 
666.1 
074.9 
710.7 
720.3 



•a 

9.2 
14.3 
8.5 
4.4 

2.6 
-0,1 
-1.1 
10.7 
11.9 I 
13.7 
8.5 . 



t 


Wind. 


Dlr. 


Veloo- 
ity. 


% 



'**96* 


WSWi 

wsw. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 


5.4 

7.'2 



January IS. — ^Fonr kites were used; lifting surface, 27.2 sq. m. Wire out, 6000 m. ; 
at maximum altitude, 6700 m. 

At the start there were 9/10 St. from the west, 7/10 to 0/10 St.-Cu. from the west 
prevailed after 2 p. m. Fog at intervals. 

The preanire was hiffh over Geoigia and off the New England coast and compara- 
tively low over New York And southern Missouri. 



January 14: 

8:16 a.m... 

8:26 a. m... 

8:42a. m... 

9H)2a. m... 

9.-06 ft. m... 

9*.33a. m... 
10:17 a. m... 
10:40 a.m... 
11:27 a.m... 
11:44 a.m... 
11:54 a.m... 
11:50 a.m... 



717.6 


14.6 


73 


wsw. 


5.4 


626 


717.6 


717.0 


14.8 


73 


wsw. 


4.5 


973 


680.7 


717.6 


13.8 


80 


wsw. 


5.8 


1602 


631.2 


717.6 


14.5 


76 


wsw. 


6.3 


2335 


577 4 


717.6 


116 


75 


wsw. 


6.3 


2439 


570.1 


717.6 


15.0 


71 


wsw. 


8.0 


2883 


540.0 


717.5 


14.8 


71 


wsw. 


8.0 


3548 


497.4 


717.4 


15.0 


71 




8.0 


2619 


557.4 


716,8 


15.8 


65 


wsw. 


7.2 


1938 


605.4 


716.6 


16.0 


63 


wsw. 


7.2 


1446 


642.4 


716.4 


10.0 


63 


wsw. 


7.2 


938 


682.5 


716.3 


16.4 


61 


wsw. 


7.2 


526 


716.3 



14.6 


73 


13.0 




8.4 




3.7 




7.0 




4.8 




-0.6 




5.3 




6.3 




9.0 




13.3 




10.4 


61 



5.4 



7.2 



January 14. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 8000 m., 
at maximum altitude. 

About 3/10 A.-St. and 7/10 St.-Cu. from the west; decreased to 1/10 A.-St. and 4/10 
St.-Cu. by the end of the flight. 

Low prssBure was central over the lower Lakes. High pressure was central over 
Georgia. 



January 15: 




10:00 a. a 


711.8 


10:11 a. m 


711.2 


10:34 a. m 


711.0 


10:43 a. m 


710.7 


10:48 a. m 


710.7 


ll.-05a.m 


710.4 


11:37 a. m 


710.0 


11:48 a. m 


709.8 


12:08 p.m 


709.7 



10.0 I 
10.2 
10.4 I 
10.4, 

10.4 ' 

10.5 j 
11.0 
11.2 
11.4 I 



95 


wnw. 


5.4 


636 


711.3 


10.0 


96 


wnw. 


93 


wnw. 


5.4 


1017 


670.8 


7.7 


wnw. 


93 


wnw. 


6.7 


1517 


080.6 


5.1 




wnw. 


89 


wnw. 


8.9 


1962 


596.8 


3.2 




wnw. 


88 


wnw. 


10.8 


2346 


576.2 


1.8 




wnw. 


87 


wnw. 


9.4 


1632 


621.3 


5.3 




wnw. 


85 


wnw. 


8.5 


1437 


635.9 


4.9 




wnw. 


80 


wnw. 


13.4 


1045 


666.8 


8.0 




wnw. 


74 


nw. 


14. S 


520 


709.7 


11.4 


74 


nw. 



5.4 



14.3 



January 15.— Three kites were used; lifting surface, 18.9 sq. m. Wire out, 4100 m. ; 
at maximum altitude, 3600 m. 

There were 10/10 St.-Cu. from the west-northwest. The head kite was in the 
clouds at intervals from 10:23 to 11:31 a. m. 

Pressure was high over South Dakota and low over New Brunswick with a second- 
ary depression over Maryland. 
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Date and hour. 



On Mount Wealther, Va., 526 m. 



Wind. 



Dlr. 



Veloo- 
Ity. 



At ditferent heights above a 



J 



Wind. 



Dlr. 



Veloc- 
ity. 



1911. 
January 16: 
9:57 a.m... 
10:08 a. m... 
10:17 a.m... 
10:23 a. m... 
10:33 a.m... 
10:45 a.m... 
11:22 a.m... 
11:48 a. m... 
11:59 a.m... 
12H)9p.m.. 
12:15 p.m.. 



mm. 
722.6 
722.6 
722.5 
722.4 
722.8 
722.2 
722.1 
722.2 
722.2 
722.2 
722.2 



• C. 

-6.1 

-6.4 

-7.4 

-7.4 

-7.3 

-7.1 

-7.2 

-7.0 

-6.7 

-7.0 

-6.8 



nw. 
nw. 
nw, 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



m.p.s. 
14.8 
17.9 
19.7 
19.7 
17.9 
11.6 
16.1 
12.1 
13.4 
15.2 
11.2 



in. 
526 
960 
1318 
1663 
2088 
2969 
2238 
1829 I 
1536 
945 I 
526 I 



mm, 
722.6 
684.1 
651.6 
622.8 
589.9 
525.2 
577.2 
608.8 
632.8 
684.1 
722.2 



\\ 



• a 

- 6. 1 I 46 I nw. 

-11.8 I ; nnw. 

-13.3 1 nnw. 

8.8 ' I nnw. 



m,p.9. 
14.8 



-10.1 i. 
-12.8 L 

- 9.3 :. 
-12.1 I. 
-16.1 1. 
-12.1 1. 

- 6.8 I 



52 



nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nw. 

nw. 



11.2 



January 16, — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 5000 m.; 
at maximum altitude. 

There were 1/10 to 3/10 St.-Cu. from the north-northwest and, after 11:30 a. m., 
2/10 to 4/10 Ci.-St. from the northwest. 

At 8 a. m. an extensive high wafl central over Minnesota and a low over the Gulf 
of St. Lawrence. 

January 18: If I 

4:31p.m 723.0 -4.0 68 i le. I 3.1 526 723.0 I -4.0 68 se. 3.1 

4:50p.m 723.0 -4.4 68 , le. I 2.7 2436 566.5 1 -4.1 s. 

5K)4p.m 723.0 -4.8 71 se. ' 2.7 1844 610.8 -6.6 s. 

5:13p.m 723.0 -4.8 71 ae. 3.1 1428 644.2 -7.0 s. 

5:17p.m 723.0 -4.9 73 i se. | 3.1 1122 669.9 -6.2 s. 

5:20p.m 723.0 -6.0 76 ' se. 3.1 835 695.0 -7.5 se. 

5:30p.m 723.0 -5.0 76 < se. I 3.1 526 723.0. -5.0 76 se. 



January 18. — One balloon was used; capacity, 22.4 cu. m. 

There was 1/10 St.-Cu. from the southwest. 

Pressure was high over New England and low over Manitoba. 



3.1 
Wire out, 2600 m. 



January 19: 

9:45 a. m 

10:07 a. m 

10:15 a.m. 

10:37 a. m 

10:57 a. m 

11:25 a. m 

lias a. m 

11:42 a. m 

11:49 a. m 

11:64 a. m 

12i28p.m. 

1:18 p. m 

1:46 p. m 

1:56 p. m 

2:16 p. m , 

2:35 p. m 

2:54 p. m 

3H)5p.m 

3:13 p. m , 

3:17 p. m 



718.2 


-2.6 


87 


718.1 


-1.9 


79 


718.0 


-1.7 


76 


717.8 


-0.8 


77 


717.6 


-0.8 


71 


717.4 


0.1 


68 


717.3 


0.3 


67 


717.3 


0.4 


67 


717.3 


0.6 


68 


717.2 


0.6 


68 


716.9 


1.4 


67 


716.6 


2.6 


61 


j 716.4 


3.0 


58 


716.3 


3.2 


56 


' 716.3 


3.8 


52 


716.3 


4.2 


55 


716.3 


5.0 


54 


716.3 


4.9 


64 


716.3 


5.0 


56 


716.3 


5.1 


51 



5.4 


526 


718.2 


6.3 


896 


685.4 


5.4 


1153 


663.6 


6.3 


1379 


645.3 


6.3 


1964 


600.3 


9.8 


2708 


646.6 


7.2 


3300 


507.0 


7.2 


3329 


505.1 


8.0 


3580 


489.1 


8.0 


3688 


482.3 


8.9 


4338 


444.0 


7.2 


3835 


467.9 


7.2 


3859 


503.3 


6.7 


3244 


610.7 


6.3 


2666 


654.8 


6.7 


1955 


600.3 


6.3 


1437 


640.0 


8.0 


1253 


654.7 


6.3 


886 


685.4 


6.3 


626 


716.3 



I - 2.6 

- 3.7 
2.2 

' 3.8 
I 0.7 
' - 3.2 
I - 6.8 
I - 6.5 
1 - 8.0 

- 7.3 
i -10.6 
I - 7.2 

- 3.8 

- 4,5 
I - 1.6 
i 2.8 

3.1 

I 0.3 

1.9 

5.1 



87 



61 



w. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wpw. 

wnw. 

w. 

wnw. 

w. 

w. 

wsw. 


5.4 
6.3 



January 19. — Six kites were used; lifting surface 37.8 sq. m. Wire out 8000 m.; 
at maximum altitude, 7500 m. 

A few St.-Cu. from the west soon disappeared. A few A.-St. of indeterminate 
direction were observed at 3:17 p. m. 

Pressure was low over the Province of Quebec and high over the Gulf States and 
Manitoba. 
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Date and hour. 



On Mount Weather, Va., 526 m. 



Wind. 



Dir. 



Veloc- 
ity. 



At different heights above sea. 



« 



i 



Wind. 



Dir. 



Veloc- 
ity. 



1911. 
January 20: 

9:56 a. m 

10:06 a. m 

10:20 a. m 

11:16 a. m 

11:26 a. m 

11:28 a. m 

11:30 a. m 

11:48 a. m 

2:23 p. m 



mm, 

720.1 

720.0 

719.8 

719.1 

719.0 

719.0 

719.0 

718.7 

716.6 



• a 

-1.7 
-1.7 
-1.7 
-0.8 
-0.8 
-0.8 
-0.8 
0.2 
3.2 



% 
87 
87 
87 
80 
82 
82 
82 
78 



se. 
se. 
se. 
se. 
se. 
sse. 



m. p. $. 

7.2 
7.6 
7.2 
8.5 
8.9 
8.6 
8.6 
8.5 
11.2 



528 
877 
1130 
1322 
1734 
1306 
1106 
744 
526 



mm, 

720. 

689. 

667. 

651 

619. 

662. 

669. 

699, 

716. 



• C. 

-1.7 

-0.9 

-0.5 

3.4 

3.1 

3.1 

1.2 

3.8 

3.2 



% 
87 



sse. 
sw. 



wsw. 
wsw. 
wsw. 



m.p.9. 
7.2 



63 



11.2 



January 20. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 3500 m.; 
at maximum altitude, 1700 m. 

There were 9/10 St.-Cu. from the west-northwest until 11:30 a. m., and 2/10 at 
12:30 p. m. 

Pressure was high over the Atlantic States and low from Manitoba to Colorado. 



January 21: 

8.-09 a. m 

8:15 a. m 

8:26 a. m 

8:37 a. m 

8:49 a. m 

9:08 a. m 

9:40 a. xn 

10:16 a. m 

10:28 a. m 

10:45 a. m 

10:50 a. m 



1 709.4 


9.8 


70 


SW. 


9.8 


526 


709.4 


9.8 


709.4 


9.8 


74 


sw. 


9.8 


850 


682.4 


10.6 


709.4 


9.8 


75 


sw. 


U.6 


1139 


650.0 


8.6 


709.4 


9.8 


75 


sw. 


10.7 


1836 


605.4 


4.7 


1 709.4 


9.2 


77 


sw. 


10.7 


2348 


568.5 


1.7 


! 709.4 


10.3 


74 


sw. 


9.8 


2839 


534.8 


-1.2 


' 709.4 


11.0 


74 S8W. 


10.3 


1939 


508.2 


4.6 


1 709.4 


10.8 


72 1 ssw. 


9.8 


1586 


624.5 


7.0 


1 709.4 


10.9 


72 ! SSW. 


9.8 


938 


676.3 


10.9 


, 709.4 


10.9 


74 1 SSW. 


9.8 


808 


685.9 


10.8 


1 709.4 


10.8 


76 


ssw. 


10.3 


526 


709.4 


10.8 



70 



75 1 



0.8 



10.3 



January 21. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 5000 m., 
at maximum altitude. 

There were from 5/10 to 10/10 St.-Cu. from the west-southwest. The remainder of 
the sky was covered with Ci.-St. from the west. Light rain fell from 8:26 to 8:33 a. m. 
and from 10:50 to 10:57 a. m. 

Low pressure was central over Quebec. Pressure was high over the Dakotas and 
off the South Atlantic coast. 



January' 

8:11 a. 

8:26 a. 

8:37 a. 

0K)3a. 

9:22 a. 

9:46 a. 
10:19 a. 
10:22 a. 
10:30 a. 
10:42 
10:58 a. 
11:20 a. 
11:35 a. 
11:42 a. 
11:53 a. 
12:01 p. 



m... 
m... 
m.. 



724.5 


-6.2 


95 


nw. 


6.7 


526 


724.7 


-6.0 


100 


nw. 


7.2 


886 


724.8 


-5.7 


100 


nw. 


6.7 


1288 


725uO 


-6.3 


98 


nw. 


6.3 


1839 


726.1 


-4.7 


96 


nw. 


8.0 


2012 


726.2 


-4.3 


88 


nw. 


8,0 


2494 


725.5 


-4.6 


93 


nw. 


&9 


3262 


726.6 


-4.6 


94 


nw. 


&9 


3549 


726.6 


-4.6 


94 


nw. 


8.0 


3971 


725.8 


-4.6 


95 


nw. 


7.2 


3770 


726.0 


-4.4 


96 


nw. 


8.9 


3392 


726.1 


-4.2 


98 


nw. 


8.9 


2414 


726.2 


-4.2 


96 


wnw 


8.0 


1417 


726.3 


-4.1 


98 


nw. 


9.8 


1029 


72e.4 


-4.0 


100 


nw. 


8.0 


886 


726.4 


-4.0 


98 


wnw. 


8.0 


526 



724.6 
602.2 
657.9 
613.4 
600.1 
563.7 
510.4 
490.8 
463.9 
476.6 
601.2 
570.9 
648.6 
681.6 
694.0 
726.4 



- 6.2 
-3.9 

- 6.2 

- 7.7 

- 8.7 
-12.0 
-16.7 
-16.9 
-16.7 
-16.1 
-17.7 
-12.2 

- 5.6 

- 2.6 

- 3.7 

- 4.0 



96 I nw. 

nnw. 

I nnw. 

I nnw. 

nnw. 

nnw. 

nnw. 

' nnw. 

I wnw. 

wnw. 

wnw. 

.... nw: 

I nw. 

I nw. 

nw. 

98 I wnw. 



6.7 



8.0 



January 2S. — Seven kites were used; lifting surface, 44.1 sq. m. Wire out, 7500 m. ; 
at maximum altitude, 6500 m. 

There were a few to 5/10 low St. from the northwest until 11 a. m. At the close there 
were a few Cu. from the northwest. Fog in the Shenandoah Vallejr until 11 a. m. 

An area of high pressure was central over the Middle Mississippi Valley. Another 
high area was central over Maine. 
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Date and hour. 



1911. 
January 24: 

11:19 a. m 

11:25 a. m 

12:02 p. m 

12:16 p. xn 

12:39 p. m 

1:14 p. m 

1:22 p. m 

1:33 p. in 

1:44 p. m 

1:49 p. m 



On Mount Weather, Va., 526 m. 



S 

I 



I 



mm. 
780.7 
730.6 

730.3 ! 
730.2 
730.1 I 
729.8 ' 
729.7 I 

729.4 I 
729.3 I 
729.3 I 



' a 

0.8 
1.0 
1.2 
1.3 
1.6 
1.4 
1.2 
1.6 
1.8 
2.6 



Wind. 



Dir. 



% 
54 
54 
62 
52 , 

51 I 
60 . 

52 I 

54 I 
66 I 

55 I 



88. 

se. 



Veloc- 
ity. 



m,p.a. 
&8 
&8 
5.8 
6.3 
7.2 
5.4 
3.6 
4.5 
4.0 
4.0 



At different heights above sea. 






i 



854 I 
1120 ! 
1227 I 
1446 I 
1895 ! 
1443 I 
1157 
902 I 
526 I 



mm. ' 
730.7 I 

701.4 ' 
678.3 

669.2 I 
651.1 I 

615. 5 ! 
651.1 
674.5 , 
696.1 

729.3 I 



• C. 
0.8 
1.0 

-0.4 
1.6 

a7 

-0.8 
1.6 
2.1 
1.2 
2.5 



Wind. 



•5 I Dir. 



54 i se. 



I 8W. 
I SW. 



I SW. 

I ssw. 

55 I s. 



Veloc- 
ity. 



m. p. $. 

5.8 



4.0 



January t4. — Four kites were used; lifting surface, 27.2 sq. m. Wire out, 2800 m. ; 
at maximum altitude, 2000 m. 

There were 1/10 to 3/10 Ci.-St. from the west. 

At 8 a. m. an extensive high, central over Virginia, covered the country east of the 
Mississippi. 



January 25: I 

4:54p.m 724.7 

5:02 p. m I 724.7 

520 p. m 724.7 

5:25 p. m I 724,7 

5:30p.m 724.7 

5:38p.m 724.7 



6.6 


44 


se. 


3.6 


4.4 


47 


se. 


3.1 


3.6 


47 


se. 


3.6 


3.6 


47 


se. 


3.6 


3.6 


47 


se. 


3.6 


3.4 


47 


se. 


3.6 



626 724.9 

1799 I 619.9 

1142 , 671.7 

1014 I 682.5 

742 1 706.7 

626 I 724.7 



6.6 

&4 !. 
3.5 1. 
3.2 . 
4.0 . 
3.4 I 



44 



47 



3.6 



SW. 
SW. 
SW. 



January 25. — One balloon was used; capacity, 22.4 cu. m. Wire out, 2400 m. 

There were 3/10 A.-Cu. from the west-southwest. 

Pressure was high over the Virginia coast and low over British Columbia. 



January 26: 
10:30 a.m... 
10:40 a.m... 
10:53 a.m... 
10:56 a.m... 
11:00 a.m... 
11:15 a.m... 
llSMa.m... 
11:57 a.m... 
12:49 p.m.. 

1:16 p. m.. 

l'.38p. m.. 

1:52 p. m. . 

2:08 p.m.. 

2:13 p.m.. 

2:22 p. m. . 

2:42 p.m.. 

2:46 p.m.. 



721.0 


4.0 


100 


w. 


6.3 


626 


721.0 


721.0 


4.0 


99 


w. 


6.4 


603 


706.4 


720.9 


3.8 


97 


w. 


6.3 


901 


688.8 


720.9 


8.8 


97 


w. 


6.3 


1266 


669.7 


720.9 


3.8 


97 


w. 


6.3 


1540 


637.4 


720.8 


4.0 


97 


w. 


6.4 


2158 


690.9 


720.6 


4.0 


97 


w. 


6.7 


2617 


668.2 


72a3 


4.8 


92 


w. 


5.4 


2844 


542.6 


719.9 


5.2 


89 


w. 


6.7 




506.7 


719.7 


5.1 


88 


w. 


6.4 


2786 


646.3 


719.6 


6.3 


80 


w. 


6.3 


2532 


563.6 


719.6 


6.1 


88 


w. 


5.4 


2120 


592.8 


719.4 


6.4 


88 


WSW. 


6.3 


1607 


624.2 


719.4 


6.9 


88 


W8W. 


6.3 


1523 


637.4 


719.4 


7.5 


85 


w. 


5.4 


1359 


660.4 


719.3 


8.6 


81 


WSW. 


6.4 


718 


702.9 


719.3 


8.9 


79 


WSW. 


5.4 


626 


719.8 



4.0 
7.6 
8.0 
6.7 
7.2 
3.4 
1.3 
0.8 
—1.9 
2.0 
3.2 
6.0 
8.4 
5.9 
6.2 
10.2 
8.0 



100 



79 



3.6 



6.3 



w. 

wnw. 

wnw. 

wnw. 

w. 

wnw. 

wnw. 

wnw. 

wnw. 



wnw. 



5.4 



January 26. — Five kites were used; lifting surface 31.5 sq. m. Wire out 7000 m.; 
at maximum altitude, 6800 m. 

There were 9/10 to 4/10 St.-Cu. from the west-northwest; altitude of base about 
2100 m. A few St. , altitude 600 m., and fog in the Shenandoah were dissipated during 
the flight. 

Pressure was high east of the Mississippi and low over western Iowa and eastern 
Nebraska. 
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RuuUi of free air o6««nNtft(mt— Cioiitinued. 



On MooBt Woather, Va., 626 m. 



Date and hour. 



1911. 
January 27: 

8:19 a. m... 

8:37 a. m... 

8'.50a.m... 

9:07 a.m... 

9:12 a.m... 

9:29 a.m... 

9:54 a.m... 
11:00 a.m... 
12:07 p. m. . 

1:12 p.m.. 

1:41 p. m. . 

2:00 p. m. . 

2:10 p. m. . 

2:13 p.m.. 

2:19 p.m.. 

2:36 p. m. . 

2:43 p.m.. 



1 



mm. 
718.0 
718.0 
717.9 
717.9 
717.9 
717.8 
717.7 
717.4 
716.8 
716.1 
716^0 
716.9 
715.9 
715,8 
716.8 
716.7 
715.7 



• a 

10.4 
11.8 
13.0 
13.1 
13.1 
13.5 
14.0 
15.0 
15.4 
15.6 
15.8 
15.9 
16.0 
16.1 
16.0 
16.6 
15.5 



Wind. 



Dir. 



W8W, 
8W, 



Veloc- 
ity. 



m.p.9. 
6.7 
8.0 
7.6 
7.6 
7.2 
6.7 
6.7 
8.5 
7.2 
7.6 
6.7 
6.8 
45 
4.9 
6.7 
8.6 
7.2 



At dWennt heights above sea. 



I 



t 

n 



m. 

SS: 

808 
1630 I 
1827 
2029 
2SS2 , 
8215 
4240 ! 
4804 
4030 
2099 I 
2341 
1960 
1781 
1636 

846 

526 



mm. 

718.0 

694.4 

628.8 

613.8 

698.6 i 

564.0 

618.1 I 
465.4 
423.1 
466.1 
530.2 
676.0 I 
602.8 j 
616.6 ; 

634.2 I 
680.2 I 
716.7 



• a 

10.4 
11.8 
6.1 
4.0 
8.2 
6.2 
2.0 
—4.3 
-9.7 
—4.7 
2.8 
4.2 
6.6 
6.8 
6.7 
11.6 
15.5 



«4 

i 



Wind. 



Dir. 



67 



w. 

wnw. 



Veloo- 
Ity. 



m.p.t. 
6.7 



7.2 



January 27. — Seven kites were used ; lifting surface, 44.1 sq. m. Wire out, 11000 m. ; 
at maximum altitude, 9750 m. 

Oi.-St. and St,-Ou., &om the weet-northwest, covered Hie sky. Solar halo, 12:20 
to 1:20 p. m. The head kite was hidden by St.-Cu. at intervals from 9:04 a. m. to 
2:19 p. m.; altitude of St.-Gu. base about 1600 m. 

High pressure was central over the South Atlantic States. Pressure was relatively 
low over Lake Michigan. 

January 28: I ' I , 

l:37p.m 721.9! 7.0 I 38 ; wnw. i 12.5 529 

l:48p.m 721.9 7.0 i 36 I wnw. I 12.1 925 

2:00p.m [ 721.9 6.8 34 wnw. , 13.4 1548 

2:16 p. m 722.0, 7.2 1 29 wnw. I 12.5 1960 

3:19p.m ! 722.0, 7.4. 25 I wnw. | 9.8 526 722.0 i 7.4. 25 wnw. I 9.8 



721.9 
687.5 i 
636.1 , 
603.0 I 
722.0 I 



7.0 

2.7 |. 
—2.6 I. 
—6.6 '. 

7.4 . 



wnw. 
wnw. 
nw. 



12.5 



January 28. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 4500 m. ; 
at maximum altitude, 3400 m. 

The sky was cloudless. Light haze. 

At 8 a. m. high pressure was central over Illinois and low pressure off the New 
England coast. 

January 29: 

8:34a.m 720.6, 2.1 i 39 sse. 10.7 526 720.6 2.1 39 i sse. 10.7 

8:42 a. m 720.6 

8:57 a. m 720.4 

9:28 a. m 719. 7 | 

9:38 a. m 719.5 

9:47 a. m 719.3 , 

10:18 a. m 718.7 

10:40 a. m 718.4' 

10:49a.m 718.2; 2.6' 53 s. 10.7 626 718.2 2.6 63 ,' s. 10.7 



2.,! 


39 


sse. 


10.7 


526 


720.6 


2.1 


2.3 1 


40 


sse. 


10.7 


871 


090.5 


3.6 


2.7 1 


62 


sse. 


11.6 


1447 


643.1 


3.1 


2.6 


40 


s. 


10.7 


1990 


509.0 


-0.5 


2.6 


40 


sse. 


10.7 


2240 


581.7 


-1.7 


2.6 


42 


sse. 


ia7 


2110 


690.8 


-1.1 


2.4 


61 


sse. 


10.7 


1712 


620.5 


-0.9 


2.6 


53 


s. 


10.3 


934 


683.2 


8.3 


2.6 


53 


s. 


10.7 


526 


718.2 


2.6 



. ssw. 

i sw. 

ssw. 

j sw. 

[ sw. 

ssw. 

I ssw. 



Janufxry 29. — Three kites were used; lifting surface, 14.5 sq. m. Wire out, 5000 m. ; 
at maximum altitude, 4700 m. 

At first there were 9/10 St. from the southwest and 1/10 St.-Gu. from the south; later 
10/10 N. from the southwest. Snow fell after 10 a. m. 

The pressure was high over the Atlantic and Gulf c^oasta and low over the upper 
Lake region. 
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Date and hour. 



On ICoant Weather, Va., 526 zn. 



Wind. 



Dlr. 



' Veloo- 



At different heights above sea. 







Wind. 



Veloo- 
Ity. 



mi. 

January 30: 
8:10 a.m. 
8:16 a. m. 
8:26 a. m. 
8:^ a. m. 
8:51 a. m. 
9:11 a. m. 
11:48 ft. m. 
3.-27 p. m 
3X)0p. m 



702.3 
702.4 
702.5 
702.6 
702.7 
702.9 
703.8 
704.3 
705.3 



a 

4.8 
4.8 
4.4 
4.2 
4.0 
4.4 
3.3 
3.3 
3.2 



% 

64 
64 
70 
65 
GO 



wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 



m.p.9. 
19.7 
17.0 
17.0 
17.0 
17.0 
15.2 
16.1 
17.0 
26.8 



m. 
526 
926 
1421 
1610 
2437 
1125 
1132 
1136 



mm. 

702.3 

668.6 

628.6 

613.8 

552.7 

652.5 

652.5 

652.5 

706.8 



• C. 

4.8 
2.1 
-2.6 
-4.3 
-5.7 
-1.1 
-2.7 
-3.6 
3.2 



%. 



wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 



m. p. 9. 

19.7 



26.8 



January SO. — ^Three kites were used; liftiog surface, 16.2 sq. m. Wire out, 3500 m.; 
at mayiinuTn altitude, S300 m. 

There were 4/10 to 6A0 St.-Cu. from the west-northwest. 

A storm of great intensity was central over the lower St. Lawrence Valley. Pressure 
was high over the upper MissiBsippi Valley. 

January 31: 

1:32 p. m 715l6 -3.0 66 s. 4.5 526 716.6 -3.0 66 s. 4.5 

1:54 p. m 715.4 -2.8 66 .s. 4.5 911 681.2 -6.7 sw. 

2:20p.m 715.3 -2.5 62 !». 4.5 1185 667.7 -7.7 w»w. 

229p. m 715.3 -2.5 62 s. 4.0 1472 634.1 -5.5 w. 

2:60p.m 715.2 -2.2 63 s. 3.6 2152 581.7 -3.3 w. 

3:09p. m I 715.1 -2.3 65 s. 3.6 2582 550.8 -4-3 w, 

337p.m 714.9 -2.4 67 s. 4.0 3426 494.4 -8.2 wnw. 

4H)7p. m 714.8 -2.6 67 s. 2.7 2866 531.5 -5.6 wnw. 

434 p. m , 714.8 -3.0 74 s. 3.0 2532 554.4 -4.3 wnw. 

4:42p.m I 714.8 -3.5 85 s. 3.1 2005 692.6 -2.6 wnw. 

4:58p.m i 714.8 -4.0 96 s. 2.7 1358 643.0 -4.3 w. 

5:03p. m ! 714.8 -4.1 96 s. 2.7 965 676.0 -6.4 wsw. 

5K)6p.m I 714.8 -4.1 96 s. 2.2 526 714.8 -4.1 96 s. 2.2 

January SI. — Four kit^s were used; lifting surface, 27.2 sq. m. Wire out, 6000 m.; 
at maximum altitude, 5800 m. 

There were 10/10 A.-St. from the west. These were hidden by St. from the west- 
northwest after 4 p. m. Light snow fell after 3:50 p. m. The head kite entered the 
clouds at 3.-02 p. m. at an altitude of 2500 m. and emerged at 4:39 p. m. at an altitude 
of 2000 m. 

Pressure was high over the Middle and South Atlantic Coast States and low over 
Nova Scotia. 



February 1: 
IMp. m, 
1:10 pi m. 
1:28 pi m, 
2:21 p. m 
2:36 p. m, 
2:48 p. m 
2:51 p. m 



717.8 


- 1.6 


717.3 


- 1.6 


717.2 


- 1.6 


717.1 


- 1.4 


717.1 


- 1.4 


n7.i 


- 1.4 


717.1 


- 1.2 



100 se. 

100 ! Be. 

100 ; se. 

100 I ae. 

100 , ae. 

100 I ae. 

100 , ae. 



10.3 


896 


717.8 


8.5 


765 


697.1 


8.5 


878 


686.6 


7.2 


1266 


653.9 


7.2 


1000 


675.8 


7.2 


855 


688.2 


8.5 


526 


717.1 



1.6 


UN) 


0.4 




8.1 




1.2 




2.6 




0.4 




1.2 


ioo 



ae. 

ae. 



10.3 



8.5 



Fehnwry 1.— Four kites were used; lifting surface, 25.2 sq. m. Wire out, 3000 m.; 
at maximum altitude, 2400 m. 

There was dense fog. 

At 8 a. m. an extensive low was central over the Great Plains and high pressure 
prevailed over the St. Lawrence Valley. 
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Results of free air observations — Continued. 



Date and hour. 



1911. 
February 2: 
First flight— 

10:40 a. in 

10:54 a. m.... 

11:07 a, m.... 

11:13 a.m.... 

11:27 a.m.... 

11:44 a. m.... 

11:57 a, m 

12:45 p.m.... 

1:08 p. m 

1:12 p.m.. ..I 
S«oondflisht- 

2:44 p. m i 

2:59 p.m.. ..I 

3:17 p. m 

3:29 p. m 

3:47 p.m.... I 

3:53 p. m 

4:55 p. m | 



On Mount Weather, Va., 526 m. 





s 










u 


g 










g 


i 


(l4 


H 


mm. 


• c. 


708.6 


7.4 


708.6 


8.0 


708.6 


8.3 


708.6 


8.7 


708.6 


9.5 


706.5 


10.3 


708.5 


11.0 


708.3 


13.2 


708.1 


13.4 


708.1 


13.2 


708.7 


13.6 


708.9 


13.8 


709.1 


14.3 


709.3 


14.6 


709.6 


13.4 


709.6 


13.0 


710.4 


8.8 



Wind. 




% I 
92 VS1 

94 ws^ 

95 > wsi 
91 w. 
89 I WS5 
87 w. 
83 I w. 
09 w. 

69 I wnw. 
69 j 

61 I 
60 , 

47 1 
481 
46 ' 
58j 



wnw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 



m. p. ». 
5.4 
4.9 
5.4 
5.4 
6.7 
5.4 
6.7 
4.9 
7.2 
7.2 

6.3 
6.3 
10.7 
14.8 
15.2 
14.3 
15.2 



At different heights above a 



m. 
526 
895 
1404 
1632 
2087 
2137 
1824 
1554 
872 



526 
942 
1552 
1922 
2825 
3024 



mm. 

708.6 

677.9 

637.8 

620.5 

687.2 

583.6 

606.1 

626.5 

679.6 

708.1 

708.7 
674.7 
627.0 
599.4 
549.6 
523.1 
710.4 



1 




, Wind. 


1 


1 
t 






1 
Dir. 


Veloc- 
ity. 


• c. 


% 


1 


TO. p.*. 


7.4 


92 


waw. 


6.4 


12.1 




w. 




8.8 




w. 




7.0 




wnw. 




5.6 




wnw. 




7.0 




wnw. 




6.3 




wnw. 




8.6 




w. 




13.2 




w. 




13.2 


60 


wnw 


7.2 


13.6 


65 


nw. 


6.3 


10.9 




nw. 




6.3 




w. 




2.3 




w. 




3.0 




wnw. 




0.7 




wnw. 




8.8 


58 


wnw. 


is. 2 



Wire 



February 2. — First flight: Four kites were used; lifting surface, 25.2 sq. m, 
out, 5000 m.; at maximum altitude. 

There were 2/10 to 4/10 Oi.-St. from the west-southwest and 1/10 to 3/10 A.-St. 
from the same direction. Solar halo, 10:50 a. m. 

Second flight: Three kites were used; lifting surface, 18.9 sq. m. Wire out, 5500 m.; 
at maximum altitude, 5300 m. 

There were 2/10 A.-St. from the west-southwest before 3 p. m. The sky was cloud- 
less thereafter. 

A low pressure area was central over western New York. Pressure wajs high over 
New Brunswick and comparatively high over the Gulf of Mexico. 



ebruary 3: 
8:58 a. m 


719.0 


- 5.2 


81 


e. 


9:13 a. m 


719.0 


- 4.8 


81 


e. 


10:01a. m 


719.0 


- 4.4 


76 


e. 


10:26 a. m 


719.0 


- 3.7 


75 


ese. 


10:52 a. m 


718.9 


- 2.8 


73 


ese. 


11:20 a. m 


718.7 


- 2.6 


70 


ese. 


11:47 a. m 


718.4 


- 1.8 


67 


ese. 


12:35 p. m 


717.8 


- 1.2 


65 


ese. 


1:05 p. m 


717.6 


- 1.0 


65 


ese. 


1:32 p. m 


717.3 


-0.4 


64 


se. 


1:48 p. m 


717.1 


- 0.6 


61 


eae. 


2:10 p. m 


716.9 


- 0.3 


59 


ese. 


2:24 p. m 


716.8 


- 0.6 


60 


ese. 


2:30 p. m 


716.8 


- 0.8 


59 


se. 


2:46 p. m 


716.7 


- 0.7 


56 


se. 



I 



6.3 


526 


7.6 


710 


7.6 


1789 


7.6 


2760 


8.9 


3171 


8.0 


4043 


8.5 


4778 


9.4 


4044 


10.3 


3307 


13.0 


2694 


13.9 


2171 


14.3 


1717 


13.4 


1395 


13.4 


1028 


13.4 


626 



719.0 - 6.2 

702.3 - 7.2 

613.6 5.0 

544.4 , 0.6 
517.2 I - 1.6 I 

462.8 ; - 7.0 

420.9 I -13.5 
462.8 - 8.0 

508.1 I - 3.3 

548.5 , 1.5 
584.8 6.0 
618.1 5.5 
642.5 I 5.0 

672.7 I - 6.5 
716.7 1-0.7 



81 



56 



e. 

eae. 

sse. 

ssw. 

sw. 

sw. 

sw. 

sw. 

sw. 



6.3 



13.4 



February S. — Six kites were used; lifting surface, 39.8 sq. m. Wire out, 8000 m.; 
at maximum altitude, 7600 m. 

There were 1/10 to 6/10 Ci.-St. from the southwest. There were a few St. from the 
east-southeast between 11:06 and 11:22 a. m. Solar halo. 

Pressure was high over Vermont and low over Lake Superior and over Kansas. 
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Date and hour. 



On Mount Weather, Va., 626 m. 



1911. 
February 4: 
10.-09 a. m., 
10:12 a.m.. 
10:27 a.m.. 
10:30 a.m.. 
10:54 a.m., 
10:58 a.m.. 
11:16 a.m.. 
11:36 a.m.. 
12:02 p.m.. 
12:19 p.m.. 
12:27 p.m.. 
12:33 p.m.. 
12:46 p.m.. 

1:22 p.m.. 

1:32 p.m.. 

1:43 p.m.. 

1:54 p.m.. 





§ 




WlJ 


1 


1 


.a 





s 


1 


•^ 


Dlr. 


A, 


Pi 




mm. 


• a 


% 




707.3 


3.2 


97 


w. 


707.3 


3.4 


97 


w. 


707.4 


4.0 


92 


w. 


707.4 


4.0 


91 


w. 


707.6 


6.6 


90 


w. 


707.6 


5.7 


90 


w. 


707.7 


6.0 


88 


wnw. 


707.8 


6.9 


85 


wuw. 


707.9 


7.2 


85 


wnw. 


7oao 


7.7 


85 


wnw. 


708.0 


8.2 


84 


wnw. 


708.0 


&4 


83 


wnw. 


70ai 


8.8 


80 


wnw. 


708.2 


10.4 


69 


wnw. 


708.4 


ia2 


66 


wnw. 


708.5 


10.0 


67 


wnw. 


70a6 


9.8 


66 


wnw. 



Veloc- 
ity. 



m. p. 9. 
8.9 
8.9 
10.7 
9.8 
ia7 
10.7 
8.6 
8.0 
7.6 
7.2 
8.9 
8.0 
14.3 
17.9 
17.0 
10.3 
9.8 



At different heights above sea. 



t 



1470 
1823 
2463 
2640 
3102 
3875 
3649 
3191 
2836 
2747 
2280 
1689 
1382 
934 
526 



mm. 
707.3 
678.2 

63ao 

603.1 

558.1 

562.1 

614.8 

466.6 

486.2 

608.7 

631.9 

537.9 

57a 2 

621.6 

638.0 

674.3 I 

706.6 i 



3.2 
6.6 
2.4 
4.2 
0.0 

a4 

2.8 
6.4 
&4 
3.4 

ai 

1.2 
1.1 
0.1 
1.7 
5.0 
9.8 



% 
97 



66 



Wind. 



Dir. 



wnw. 
wnw. 
wnw. 
wnw. 
wnw. 



wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 



Veloc- 
ity. 



m. p. s. 
8.9 



9.8 



February 4- — ^Five kites were used; lifting surfcice, 31.5 sq. m. Wire out, 7000 m. 
at TnaTiTTiuTn altitude. 

A. -St. from the west diminished from 5/10 to none by 1 p. m. There were 3/10 to 
5/10 St.-Cu. from the west-northwest at an altitude of 1500 m. 

At 8 a. m. pressure was low over the lower Lake region and high over the Gulf of 
St. Lawrence and over the Dakotas and Minnesota. 

February 6: 

8:21 a. m.. 

8:30 a.m.. 

8:64 a.m.. 

9:08 a.m.. 

v:23a.m.. 
10:43 a.m.. 
11:20 a.m.. 
12:07 p.m.. 
12:29 p.m.. 
12:60 p.m.. 
12:55 p.m.. 



71&9 


- 2.0 i 


67 


nw. 


719.0 


- 1.9 ' 


66 


wnw. 


n9.2 


- 2.0 1 


66 


nw. 


719.3 


- 2.0; 


67 


nw. 


719.5 


- 2.0 ' 


67 


nw. 


720.2 


-2.6 1 


62 


nw. 


72a3 


- 2.3 


60 


nw. 


72a3 


- 2.6 1 


68 


nw. 


72a 2 


- 2.6 ; 


66 


nnw. 


720.1 


-2.4' 


62 


nnw. 


720.1 


- 2.6 1 


64 


nw. 


72a 1 


- 2.6 


64 


nw. 


720.1 


- 2.4 , 


67 


nnw. 



13.4 


13.4 


ia3 


ia9 


9.4 


13.4 


8.9 


6.7 


7.6 


8.6 


6.3 


6.3 


7.6 



626 


1 
718.9 


938 


682.6 


1617 


626.8 


2030 


693.8 


2960 


629.0 


3631 


491.8 


4413 


439.2 


3147 


517.0 


2341 


572.0 


1487 


637.1 


1093 


669.9 


906 


686.2 


626 


72ai 



- 2.0 


67 


- 6.2 




-9.2 




-1.2 




- 3.7 




- 5.9 




-12.1 




- 4.2 




- a5 





-5.2 




- 7.0 




- 6.6 




- 2.4 


67 



nw. 
nw. 


13.4 


nw. 
nw. 




nw. 




wnw. 




wnw. 




wnw. 




nw. 




nnw. 




nnw. 




nnw. 




nnw. 


7.6 



l.-00p.m I 72a 

1:06 p. m J 720. 

Febnuiry 5. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 8000 m.; 
at maximum altitude, 7400 m. 

Ci.-St. and A.-St. from the west-northwest and St.-Cu. from the northwest, in- 
creased from 2/10 at the beginnine to 8/10 at the end of the flight. 

High pressure was central nortn of Lake Superior, low pressure over the Gulf of 
St. lAwrence. 



February 6: 
10:35 a. m 
10:44 a. m 
10:57 a. m. 
11:06 a.m. 
11:32 a. m 
11:40 a.m. 



718. 8 1 - 8. 6 I 

718. 8 I - 8. 6 I 

718.8 I - &5 I 

718.8 I - 8.4 

718. 6 - 8. 4 1 

718. 6 1 - 8. 4 ' 



100 
100 
100 
100 
100 
100 



sse. 
se. 



se. 
se. 



14.3 
13.4 
13.0 
12.5 
9.8 

ia7 



526 ! 

827 
1266 I 
1671 
2189 

526 I 



718.8 
691.4 
663.6 
621.0 
581.7 



- 8.6 

- 9.3 . 

- 4.6 I. 

- 2.0 I 

- 4.4 I 



100 



sse. 



14.3 



s. 
J s. 



718. 6 I - 8. 4 ! 100 I se. 



ia7 



February 6, — ^Two kites were used ; lifting surface, 10.8 sq. m. Wire out, 4000 m . , at 
maximum altitude. 
There were dense fog and driving snow. 
Low pressure was central over Indiana, high pressure over Ontario. 
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Atdifff 


uentheij 

X 


BfatB above sea. 


Date nod hour. 




1 


1 

i 


Wind. 






i 


Wind. 




1 


1 


Dir. 


1 Veloe- 

1 "^- 


1 

S 


1 


f 






Dir. 


Veloc- 
ity. 


1911. 




















February 7: 


mm. 


• a 


% 1 


m.p.t. 


TO. 


mm. 


• a 


% 


m.p.9. 


2:17 p. m 


718.0 


— 0.4 


100 1 nw. 


1 5.4 


.526 


718.0 


-a4 


100 nw. 


6.4 


2:24 p. m 


718.0 


— 0.1 


100 I nw. 


' 5.4 


840 


090.4 


— 0.7 


nw. 




2:33 p. m 


71&0 


0.5 


100 , nw. 


5.4 


1268 


654.3 


— 1.6 


wnw. 




2:40 p. m 


718.0 


0.3 


98 wnw. 


4.0 


1386 


644.9 


5.1 


wnw. 




2:53 p. m 


718.0 


0.4 


97 , nw. 


3.6 


1974 


600.0 


4.3 


; wnw. 




3:03 p. m 


71&0 


0.7 


92 1 nw. 


3.6 


2351 


572.7 


2.8 


wnw. 




3:36 p. m 


718.1 


1.8 


76 nnw. 


3.1 


1843 


600.7 


3.7 


, wnw. 




3:56 p. m 


718.2 


1.9 


74 nnw. 


3.1 


1508 


635.5 


3.2 


' wnw. 




4:05 p. m 


718.3 


1.9 


74 nnw. 


2.7 


908 


684.9 


— 1.9 


i wnw. 




4:14 p. m 


718.5 


1.6 


78 


nw. 


1 4.0 


526 


718.5 


1.6 


78 


nw. 


4.0 



Febnuay 7. — ^Three kites were used; lifting surl^e, 20.9 sq. m. Wire out, 3400 m.; 
at maximum altitude. 3000 m. 

There were 4/10 to few Ci.-St. from the west-southwest; 2/10 St. from the west-north- 
west at 2 p. m. soon disappeared. 

Areas of low pressure were central over North Dakota and over northern Texas. 
Pressure was high over New Brunswick and comparatively low over the lower Lake 
r^on and the Middle Atlantic coast. 



0.9 



February 9: 










4:54 p. m 


712.1 


— 2.4 


100 


n. 


5:02 p. m 


712.1 


— 2.2 


100 


n. 


5:10 p. m 


712.1 


— 2.2 


100 


n. 


5:15 p. m 


712.1 


— 2.2 


100 


n. 



0.9 


526 


712.1 


— 2;4 


100 


n. 


0.9 


867 


682.3 


— 1.0 






0.9 


661 


T00.1 


— 2.4 




wnw. 


0.9 


526 


712.1 


— 2.2 


ioo 


n. 



0.9 



February 9. — One balloon was used; capacity, 14.1 cu. m. Wire out, 1300 m. 

There were 10/10 St. from the west-nortnwest, light fog and light snow. 

At 8 a. m. pressure was low over Georgia and Lake Superior ana high over Nebraska. 



February 10: 

8:31a.m... 

8:39 a.m... 

8:49 a.m... 

9:05 a.m... 

0:10 a.m... 

9:30 a.m... 

9:47 a.m... 
10:06 a. m.. . 
10:14 a.m... 
10:28 a.m... 
11:14 a.m... 
11:24 a.m... 



714.0 
714.1 
714 2 
714.3 
714.4 
714.4 
714.5 
714.6 
714.6 
714.7 
714.9 
715. (J 



— 4.6 

— 4.0 

— 3.6 

— 3.4 
-3.2, 

— 3.2 ' 

— 3.6 I 

— 3.6 i 

— 3.6 I 

— 3.6 

— 3.6 

— 3.6 I 



86 I wnw. 
80 wnw. 
77 I wnw. I 
74 wnw. 
72 ' wnw. I 
69 i wnw. ! 
68 wnw. 1 
68 I wnw. I 
68 wnw. I 
68 wnw. 
68 I wnw. 
68 wnw. ! 



11.6 


526 


714.0 


13.4 


952 


676.3 


14.8 


1382 


639.8 


13.4 


1727 


611.8 


12.5 


2106 


582.1 


17.9 


2175 


576.7 


17.9 


2347 


563.9 


16.1 


2062 


585.8 


19.7 


1797 


606.4 


20.6 


1405 


630.9 


20.6 


943 


678.0 


24.1 


526 


716.0 



— 4.6 

— 7.1 
—11.6 
—13.1 
—15.0 
—14.2 
—16.6 
—13.1 
—14.1 
—11.9 

— 7.1 

— 3.6 



86 



68 I 



wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 

wnw. 
wnw. 
wnw. 


11.6 
'"24.'i 



February 10. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 5000 m. ; 
at maximum altitude, 4700 m. 

There were a few to 6/10 St.-Cu. from the west-northwest, at an altitude of 2100 
m. at 9:16 and 1500 m. at 10:10 a. m. 

Pressure was low off the New England coast and high over Illinois. 



Febniary 11: 

8:07 a.m... 

8:27 a.m... 

8:43 a. m... 

9:05 a. m... 

9:52 a. m... 
10:13 a. m... 
10:29 a. m... 
10:35 a. m... 



724.0 
724.3 
724.5 
?24.7 
724.4 
724.3 
724-3 
724.4 



I 

5.0 ; 

■ 4.4 I 
4.3 
3.9 I 

• 2.4 j 
1.6 1 
1,1 I 

■ 1.2 . 



66 


w. 


4.0 


526 


724.0 


- 6.0 


59 


w. 


4,0 


956 


6S5.8 


- 5.1 


62 


w. 


5.4 


1546 


636.7 


- 0.5 


61 


w. 


4.5 


2160 


589.8 


- 3.3 


50 


wsw. 


4.0 


2528 


562.5 


- 5.2 


48 


s. 


3.6 


1460 


643.8 


- 0.1 


45 


ssw. 


4.0 


858 


094.6 


- 4.4 


41 


ssw. 


4.5 


526 


724.4 


- 1.2 



66 



41 



,t wnw. 
.] nw. 
.' nw. 
.1 nw. 
,' wnw. 
.1 wsw. 
> ssw. 



4.0 



4.5 



February 11. — Four kites were used; lifting surface, 27.2 sq. m. Wire out 3500 m.; 
at maximum altitude, 2500 m. 

There were 4/10 to 9/10 A.-St. from the west-northwest, also 4/10 to 2/10 Ci,-St. 
from the west-northwest before 8:30 a. m. 

Pressure was high over North Carolina and Virginia and low over the northern 
and central plains States. 
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Date and hoar. 



On Mount Weather, Va., 626 m. 



§ 

EH 



Wind. 






Dlr. 



Veloo- 
ity. 



At difleient heights above a 



I 



Wind. 



Dir. 



Veloc- 
ity. 



1911. 
February 12 
6:50 a. m 



mm. 
718.0 



6:56 a. m!! !!!.'! 718.5 



7K)7a. m 
7:17 a. m... 
820 a.m... 
9:01 a. m... 

9:11 a. m , ..„.^ 

9:31 a. m I 718.6 

9:45a. m i 718.4 

9:57 a. m 718.4 

10:07 a. m | 718.4 



718.6 
718. 5 
718.6 
718.6 
718.6 



• C. 
0.3 
0.2 
0.0 

-0.2 
1.1 
2.2 
2.2 
2.7 
2.3 
2.6 
2.6 



98 wnw. 
97 , wnw. 
88 I wnw. 
84 wnw. 
64 I wnw. 
61 wnw. 
61 wnw. 

61 I nw. 
67 wnw. 

62 nw. 
62 nnw. 



fn. pi «. 
7.2 

8.0 
8.5 
6.7 
8.0 
6.3 
6.3 



8.0 
5.4 
9.8 



m. 

626 

724 

994 

10^0 

1798 

27^4 

2739 

1673 

1320 

887 



mm. 

718.6 

701.0 

677.9 

670.6 

613.4 

540.9 

544.6 

623.0 

650.8 

686.9 

718.4 



' C, 

0.3 

1.4 

0.1 

1.8 

-2.7 

-6.1 

-6,5 

0.2 

1.9 

0.0 

2.6 



wnw. 

nw. 

wnw. 

wnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

nnw. 



7.2 



9.8 



sse. 

ssw. 

ssw. 

sw. 

sw. 

w. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wsw. 

se. 



I 



10.7 



F^jTrmry 12. — Six kites were used; lifting surface, 38.8 sq. m. Wire but, 5500 m.; 
at maximum altitude, 4000 m. 

5/10 to few St.-Cu. from the west-northwest prevailed. There was 1/10 St. from 
the west-northwest before 8:40 a. m. 

An area of high pressure was central over the Tennessee Valley. Pressure was low 
over the northern Rocky Mountains and comparatively low on the North Carolina 
coast. 

February 13: | 

834a.m 717.6 1.1 86 sse. 10.7 620 

8:.30a.m 717.6 1.5 86 s. 9.8 8:« ' 

8:39a.m 717.5 1.6 84 S.V. 8.9 1044 1 

8:43a.m 717.6 1.8 84 sse. 8.9 1175 

8:46 a. m 717.5 2.0 83 se. 8.9 1407 i 

9K)6a.m 717.4 2.8 81 se. 9.8 2196 

9:25a.m 717.2 2.7 82 sc. 8.9 2606 

9:38a.m 717.1 2.8 81 se. 10.3 2919* 

10:00 a. m 716.9 3.0 81 se. 9.8 3680 

10:28a. m 710.8 3.6 76 se. 8.5 4356 

11:33 a. m 716.4 5.2 75 sse. 4.9 3434 

I2:10p. m 716.1 6.4 69 s. 4.0 2405 

1230 p. m 715.8 7.1 71 se. 3.1 1658 

1234p. m 715.7 6.9 72 ese. 3.1 1540 

12:43p.m n&6 6.8 72 ese. 3.6 690 

12:47 p. m 715.6 7.2 74 se. 3.6 526 715.6 7.2 74 se. 3.6 

February IS. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 7600 m., 
at maximum altitude. 

There were 6/10 to 1/10 St. and St.-Cu. from the south until 9:45 a. m., and 1/10 to 
8/10 Ci.-St. from the northwest thereafter. A halo was seen at 12:17 p. m. St. 
passed under the head kite at 8:34 a. m.; altitude about 900 m. 

Pressure was low over western Kansas, and was high over the south Atlantic coast 
and the St. Lawrence Valley. 

February 14: 

8:10 a.m... 
11:00 a.m... 
Ild5a.m... 
11:34 a. m... 
11:26 a.m... 
1130 a.m... 
1132 a.m... 
1139 a.m... 
11:40 a.m... 
1139 a.m... 

1:26 p.m.. 



717.5 


1.1 


86 


690.8 


-0.2 




672.8 


4.6 




662.2 


3.3 




643.6 


49 




584.1 


1.9 




555.0 


3.4 




533.9 


2.5 




485.6 


-2.4 




446.1 


-5.5 




501.6 


-1.3 




569.6 


6.6 




623.4 


8.1 




632.4 


6.6 




701.5 


3.7 




715.6 


7.2 


74 



n4.7 


1.9 


83 


e. 


8.9 


526 


714.7 ' 


714.0 


3.9 


80 


ese. 


8.9 


.750 


604.6 1 


718.8 


4.2 


79 


se. 


10.3 


1071 


667.7 


713.7 


4.3 


80 


se. 


8.9 


1184 


058.5 


713.7 


4.3 


80 


se. 


8.9 


1347 


645.6 


713.6 


4.2 


79 


se. 


10.3 


1514 


632.6 


718.6 


4.2 


79 


se. 


11.2 


1664 


C21.2 


713.6 


4.4 


77 


se. 


11.6 


2162 


584.3 


718.4 


4.6 


76 


se. 


ia3 


2520 


658.8 


713.3 


4.5 


76 


se. 


11.6 


2800 


539.6 1 


n2.o 


3.4 


97 


ese. 


10.8 


526 


712.0 1 



1.9 
2.6 
8.4 
7.0 
7.4 
6.4 
7.0 
3.3 

a3 

-1.0 
3.4 i 



83 



97 



s. 

ssw. 

ssw. 



8.9 



10.3 



February 14. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 5000 m. ; 
at maximum altitude, 4000 m. 

St.-Gu. from the west diminished from 10/10 to few bv 9 a. m. Above them were 
5/10 Ci.-St. and A.-St. from the west-northwest with solar halo. After 11 a. m. the 
sky was overcast with St.-Cu. from the west-southwest, their altitude diminishing 
from 2500 m. to 1500 m. Rain began at 12:05 p. m. and f(^ set in about 3 p. m. 

At 8 a. m. pressure was high over Florida and the St. Lawrence Valley and a well- 
developed low was central over northern Illinois. 
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Date and hour. 



1911. 
Febraary lH: 

l:50p. m 

1:55 p. m 

2:09 p. m 

2:17 p. m 

2:20 p. m 



On Mount Weather, Va., fi26 m. 



mm. 
721.8 
721.8 
721.8 
722.0 
722.0 




February 15. — ^Two kites were used; lifting surface, 12.6 sq. m. Wire out, 1000 m., 
at msiximum altitude. 

There was dense fog. 

Pressure was high over the St. Lawrence Valley and low over Kansas and Colorado 
and off the south Atlantic coast. 



bruary 16: 
1:38 p.m... 


, 727.2 


-2.7 


100 


se. 


6.3 


1 
526 


727.2 


-2.7 


100 se. 


I:45p.m... 


. 727.2 


-2.7 


100 


se. 


6.3 


581 


722.1 


-3.5 


s. 


2:17 p.m... 


. 727.2 


-2.5 


100 


sse. 


4.9 


833 


(199.5 


-2.5 


1 s. 


2:23 p.m... 


. 727.2 


-2.5 


100 


sse. 


5.4 


602 


720.4 


-3.5 


1 s. 


2:25 p.m... 


. 727.2 


-2.5 


100 


SSP. 


5.4 


526 


727.2 


-2.5 , 


100 1 sse 



5.4 



February 16. — ^Two kites were used; lifting surface, 14.6 sq. m. 
at maximum altitude, 450 m. 
There was dense fog. 
Pressure was high over Vermont and low over Texas. 



Wire out, 800 m.; 



Pebruiry 17: 




2:19 p.m... 


., 718.5 


2:21 p.m... 


. 718.5 


2:28 p.m... 


. 718.5 


2:38 p. m... 


. 718.5 


2:45 p. m. . . 


. 718.4 


2:50 p. m... 


. 718. 4 


3:30 p.m... 


., 718.4 


3:51 p. m... 


. 7ia3 


4:00 p.m... 


. . 718. 3 


4:31 p. m... 


. 718.1 


4:43 p. m. . . 


. 718.1 


4:49 p. m... 


. 7iao 


4:51p.m... 


., 718.0 



10.4 


86 




10. 4 ; 


86 


wsw. 


10 6 ' 


85 


sw. 


10.7 


87 


wsw. 


ia4 


86 


w. 


10.5 


86 


w. 


ia2 1 


84 


w. 


lao 


83 


wsw. 


11.3 


82 




12.3 


80 


wsw. 


13.0 


78 


wsw. 


13.4 


76 


wsw. 


13.4 


75 


wsw. 



I 



6.3 
6.3 
&3 
4.5 
4.5 
4.5 
4.9 
5.4 
6.3 
6.3 
6.7 
7.2 
7.2 



626 1 

694 

971 I 
1629 
2108 ' 
2288 , 
2837 
2160 , 
1923 I 
1378 

950 i 

aan 



718.6 
704.3 
681.3 

63ao 

594.4 
581.7 
544 3 
59a8 
607.8 
648.8 
683.0 
704.3 
718.0 



10.4 


86 


wsw. 


14.1 




wsw. 


12.8 




w. 


9.5 




wnw. 


a5 




wnw. 


8.4 




wnw. 


6.4 




wnw. 


9.1 




wnw. 


a6 




wnw. 


9.8 




w. 


12.6 




w. 


14.0 




wsw. 


13.4 


75 


wsw. 



&3 



7.2 



February 17. — Three kites were used ; lifting surface, 19.4 sq. m. Wire out, 6000 m. ; 
at maximum altitude, 5800 m. 
The sky was overcast with St.-Cu. from the west-northwest at an altitude of 1800 m. 
At 8 a. m. pressure was low over Lake Huron and high off the North Csurolina coast. 



February 18: 

8:34 a. m.. 

8:40 a. m.. 

8:54 a.m.. 

9:03 a. m.. 

9:35 a. m.. 

9:44 a.m.. 
10:18 a.m.. 
10:22 a.m.. 
10:35 a. m.. 
10:48 a. m.. 
10:52 a. m.. 



714 4 


714 5 


714 6 


714 6 


714 5 


714 5 


714 5 


714 5 


714 5 


714 6 


714 5 



&5 ; 


94 


nw. 


6.3 ' 


94 


nw. 


6.2 


88 


nw. 


6.0 1 


92 


nw. 


&1 ; 


100 


nw. 


5.0 


100 


nw. 


b.\ " 


100 


wnw. 


5.1 ' 


100 


wnw. 


5.0 


100 


wnw. 


5.0 1 


100 


wnw. 


5.0 1 


100 


wnw. 



1 9.8 


, 9.8 


' 8.0 


1 8.9 


1 10.7 


1 9.8 


1 9.8 


1 9.8 


ia7 


' 10.7 


1 10.7 



526 


714 4 


637 


705.0 


761 


694 4 


998 


674 6 


1336 


647.2 


1887 


6048 


1568 


628.8 


1400 


641.8 


1215 


656.5 


800 1 


69a9 


526 1 


714 5 



6.5 94 

5.4 

49 I 

6.9 I 

6^4 

42 I 

5.01 

4.7 I 

5.4 ' 

2.8 ; 

5. 100 



nw. 


9.8 


nw. 




nw. 




nw. 




wnw. 




wnw. 




wnw. 




wnw. 




wnw. 




nw. 




wnw. 


16.7 



February 18. — Four kites were used; lifting surface, 21.6 sq. m. Wire out, 3000 m., 
at maximum altitude. 

There were 8/10 to 9/10 Nb. from the west-northwest and few low St. from the north- 
west before 9 a. m. These were followed by dense fog and rain at intervals. 

The pressure was low over New Brunswick and Texas. Extreme high pressure 
prevailed over the northern Rocky Mountain and plains States and moderately high 
over the South Atlantic States. 
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On Mount Weather, Va., 526 m. 



Date and hour. 



I 5 



Wind. 



■Z ' Dlr. 



' Veloo 
I ity. 



1911. 

February 19: i mm. I • C. 

8:15 a. m , 716.6 , -3.2 

8:23a. m 7ia6 -3.2 , 

8:40a. m , 716.6 | -3.0 

9:01a. m ' 716.7 -3.0 

9:35 a. m ' 7ia6 ' -2.8 ; 

10:12 a. m 716.6 ; -2.6 ' 

10:27 a. m ' 716.6 -Z4 

10:39 a. m i 716.5 -Z4 ■ 

10:52 a. m 716.6, -2.3' 

10:50 a. m 716.6 i -2.4 ■ 



I . 



% 

nw. 

69 i nw. 

70 nw. 
74 nw. 
74 I nw. 

60 i nw. 
72 I nw. 

71 nw. 
69 nw. 

61 I nw. 



m. p. 8. 
13.4 
12.5 
14 3 
10.7 
10.7 
8.0 
9.8 
12.5 
13.9 
14.3 



At different heights above sea. 



m. 
626 
904 
1072 
1450 
2000 
2268 
1688 
1266 
925 
526 



I 



Wind. 






■S Dir. 



mm. 
716.6 
683.0 
66a6 
637.6 
594.3 
574.3 
61&5 
652.3 
681.2 
716.6 



—3.2 C9 I nw. 

—7.0 , nw. 

—0. 7 nnw. 

—3.7 1 nnw. 

-7.7 ' nw. 

-8.0 nw. 

-4 7 1 nw. 

— Z6 ' nnw. 

—5.8 I ; nw. 

-2. 4 61 I nw. 



I Veloc- 
ity. 



, m.p.s. 
13.4 



I "143 



February 19. — Five kites were used; lifting surface, 31.6 sq. m. Wire out, 4500 m.; 
at maximum altitude, 3500 m. 

There were 7/10 to 9/10 A.-Cu. from the west-northwest. 2/10 to a few St.-Cu. from 
the same direction were visible after 8:56 a. m. 

Pressure was high over Montana and low over Mississippi and New Brunswick. 

February 20: " | 

1:26 p. m 706.2 



1:32 p. m. 
1:43 p. m. 
1:56 p.m. 
2:09 p. m. 
2:19 p. m. 
2:53 p. m. 



706w2 
706.2 
706.2 

706.4 I 

706.5 ' 
707.1 I 



-1.0 


96 


aw. 


7.2 


—1.1 


96 


nw. 


6.7 


—1.2 


94 


nw. 


7.6 


—1.4 


96 


nw. 


9.8 


—1.2 


88 


nw. 


16.1 


—1.1 


83 


nw. 


19.7 


—1.2 


69 


nw. 


22.4 



526 


706.2 


952 1 


669.2 


1412 


631.0 


1621 1 


614 4 


1232 


645.7 


954' 


669.2 


526 , 


707.1 



—1.0 ; 
-4.1 1. 
—7.5 . 
—8.2 . 
—7.2 '. 
—5.6 1. 
-1.2 1 



96 



nw. 

wnw. I 
wnw. 
wnw. 
wnw. ! 
wnw. 
nw. 1 



7.2 



22.4 



Febnuxry 20. — Two kites were used; lifting surface, 12.6 sq. m. 
at maximum altitude, 2600 m. 

There were 4/10 to 10/10 St. from the west-northwest at an altitude of 800 m. 
to 5/10 A. -St. from the west-northwest were visible from 1:40 to 1:47 p. m. 

Pressure was low over West Virginia and high over Quebec. 



Wire out, 3000 m.; 
2/10 



February 21: 

8:25 a. m 

8:33 a. m 

8:50 a. m 

8:57 a. m 

9:34 a. m 

9:54 a. m 

10:22 a. ra 

10:36 a. m 

11:02 a. m 

1-1:22 a. m 

11:36 a. m 

■ 11:45 a. m 

11:49 a. m 



719.0 
719.0 
719.2 
719.3 
719.3 
719.3 
719.3 
719.3 
719.3 
719.2 
719.2 
719.1 
719.1 



-7.4! 

—7.4 
-7.1 I 
-7.2 
-7.1 
-7.2 
-7.0 f 
—7.0 
—6.6 I 
—6.2 
—6.0 1 
—5.8 
-6.2 ! 



78 I 
75 I 
67 
67 
65 I 
67 I 
65 I 
62 I 

56 ! 
59 I 
59 
59 

57 I 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



15.2 


526 


719.0 


16.1 


850 


689.6 


15.2 


1176 


660.9 


14 3 


1500 


625.8 


18.8 


1700 


616.8 


14 3 


2036 


590.3 


19.7 


2323 


568.4 


15.2 


2008 


592.7 


16.1 


1662 


620.4 


16.1 


1482 


635.2 


17.0 


1200 


659.1 


16.1 


852 


689.6 


16.1 


526 


719.1 



-7.4 78 

-11.0 ! 

-13.6 I , 

-15.8 ! 

-11.2 

-140 

-142 

-12.4 

-15.6 I 

-14 6 

-12.3 I 

-9.5 

- 5. 2 I 67 



nw. 


15.2 


wnw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




wnw. 




nw. 


i6.i 



February 21. — Four kites were used; lifting surface, 21.6 sq. m. Wire out, 5500 m. 
at maximum altitude, 4500 m. 
There were 7/10 to a few St.-Cu. from the northwest at an altitude of 1200 m. 
Pressure was low over the Gulf of St. Lawrence and high over North Dakota. 

100201—11 5 
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Date and hour. 



1911. 
February 22: 

8:18 a. m 

8:24 a. in 

8:32 a. m 

8:45 a. m 

S:o3a. in 

9:04 a. m 715.4 

9:35 a. m 715.2 

9:58 a. m i 715.1 

10:17 a. m 715.1 

10:31 a. in 715.0 

10:41a. m 715.0 



At different heights above sea. 




18.8 



February 22. — Two kites were used; lifting surface, 10.8 sq. m. Wire out, 3500 m., 
at maximum altitude. 

There were 4/10 to 6/10 St.-Cu. from the northwest. 

The pressure was low over the Gulf of St. Lawrence and the St. Lawrence Valley. 
Pressure was high over the entire country with the exception of New York and New 
England. 



February 23: 


! 


1:29 p. ra... 


.: 718.1 


1:41 p.m... 


.! 718.0 


1:47 p.m... 


.1 717.9 


2:20 p.m... 


.; 717.5 



-0.6 

-0.6 

-0.1 

0.8 



49 



wnw. 


13.9 


w. 


13.4 


w. 


13.4 


w. 


13.4 



526 


718.1 ' 


984 ' 


677.7 1 


199 . 


659.4 1 


626 , 


717.6 1 



-0.6 

-5.0 I 

-6.2 1 

0.8 I 49 



wnw. 

w. 

w. 



13.9 



13.4 



February 2S. — ^Two kites were used; lifting surface, 12.6 sq. m. Wire out, 1500 m., 
at maximum altitude. 

The sky was cloudless. 

Pressure was low over the Gulf of St. Lawrence and waa very high over Colorado 
and Wyoming. 



February 24: 

8:23 a. m 

8:3;^ a. m 

8:45 a. m 

10:25 a. m 

10:30 a. m 

10:47 a. m 

10:54 a. in 

11:38 a. m 

12:0o p. m 

12:15 p. m 

12:25 p. m 

12:43 p. m 

12:52 p. m 



I 



711.1 I 

711.0 

711.0 

711.0 

711.0 

710.9 

710.9 

710.9 

710.8 

710.7 . 

710.6 

710.4 

710.3 , 



-1.0 
-1.0 
-0.9 
1.2 
1.2 
1.2 
1.3 
1.5 
1.8 
2.0 
2.1 
2.2 
2.1 



67 ' 

54 

45 

44 

44 

48 

42 

45 

45 

47 

50 

52 

66 



w. 


16.2 


526 


711.1 


-1.0 


w. 


16.1 


1201 


663.0 


-4.6 


w. 


16.1 


1424 


634.8 


-2.3 


w. 


16.1 


1878 


599.5 


-7.3 


wnw. 


16.1 


205«) 


586.1 


-6.3 


wnw. 


16.1 


2375 


562.4 


-8.3 


wnw. 


14.3 


2012 


645.1 


-9.4 


wnw. 


10.7 


2267 


669.7 


-8.2 


nw. 


12.5 


1973 


591.5 


-7.0 


w. 


10.7 


1753 


608.5 


-7.4 


w. 


10.7 


1444 


633.0 


-6.2 


wnw. 


10.7 


935 


674.9 


-3.0 


wnw. 


10.7 


526 


710.3 


2.1 



67 



w. 


15.2 


wnw. 




wnw. 




wnw. 




nw. 




nw. 




nw. 




nw. 




wnw. 




wnw. 




w. 




wnw 


i6.7 



February 24 ~ Two kites were used; lifting surface 12.6 sq. m. Wire out, 5000 m., 
at maximum altitude. 

There were 2/10 to 5/10 Ci.-St. from the north, 2/10 to 4/10 A.-St. from the north- 
northwest before 11.30 a. m. 

High pressure was central over Texas and low pressure over Maine. 
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1911. 
Febroary 25: 

8:01 a. m. 

8:11 a. m. 

8:42 a. m. 

8:52 a. m.... 

9:14 a. m, 

9:58 a. m. 
10:40 a. m 

11:22 a. m 

11:35 a. m 

11:50 ft. m 

12:00111 

12:13 p. m 

12:21 p. m 

February 25. — Seven kites were used; lifting surface, 44.1 sq. m. Wire out, 8000 
m.; at maximum altitude, 7200 m. 

There were 7/10 to a few A.-Cu. from the west-northwest before 10 a. m. and from 
the west thereafter. 

Pressure was high over Georgia and low over South Dakota. 

Febraary 26: I 

7:56 a. m i 715.4 

8:01a. m i 71&4 

8:18 a. m 715i4 

8:31a. m | 715i3 

8:46 a. m 71&3 

9:11a. m I 715.2 

9:27 a. m , 716l 1 

9:44 a. m ' 714.9 

10:09 a. m i 714.8 



&5 
8.5 
&8 
9.0 
9.2 

ia4 

10.8 
11.3 
12.6 



34 


s. 


6.7 


526 


34 


8. 


6.7 


947 


31 


S. 


7.6 


1599 


32 


s. 


7.6 


2227 


34 


s. 


5.8 


2896 


31 


wsw. 


4.9 


3447 


33 


se. 


2.7 


3871 


39 


se. 


2.7 


4329 


29 


wsw. 


3.6 


526 



716.4 I 

680.1 I 
628.8 , 
582.3 I 
535.8 I 
499.8 , 
473.3 ' 

446.2 I 
714.8 I 



&5 
11.3 
&5 
3.7 , 
-2.1 I 



34 



s. 

sw. 

sw. 

sw. 

wsw. 

— &3 j wsw. 

—6.8 , wsw. 

—9.3 wsw. 

12.6 I 29 . wsw. 



6.7 



3.6 



February 26. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 7300 m.; 
at maximum altitude, 7200 m. 

There were 3/10 to 8/10 Ci.-St. and A.-Cu. from the west-southwest. St.-Cu., also 
from the west-southwest, appeared near the close of the flight. 

At 8 a. m. pressure was low over the upper Lakes and high o£f the coast of Florida 
and Geoigia. 



February 27: 

8:10a. m 

8:20 a. m 

8:32 a. m 

8:50 a. m 

8:58 a. m 

9:24 a. m 

9:48 a. m 

10:06 a. m 

10:15 a. m 



720.5 


r2a5 


720.7 


720.9 


720.9 


721.0 


721.1 


721.1 


721.1 



7.2 ' 


63 


wnw. 


7.3 


62 


wnw. 


7.2 ' 


63 


wnw. 


6.8 


69 


wnw. 


6.8 


70 


wnw. 


7.0 


68 


wnw. 


7.4 ' 


64 


wnw. 


7.3 


62 


wnw. 


7.8 . 


67 


wnw. 



12.5 
13.4 
13.0 
10.7 
12.1 
10.7 
12.5 
13.4 
13.4 



935 ; 
1424 ' 
1954 I 
2295 
1822 
1453 
916 < 
526 . 



720.5 ' 

685.5 

645.2 

604.2 

679.4 

614.3 

643.2 

687.5 

721.1 ; 



7.2 1 


63 


4.0 '. 




-1.2 i. 




3.5 . 




a3 i. 




4.4 . 




-0.8 . 




3.3 . 




7.8 1 


67 



wnw. 
wnw. 



w. 

wnw. 

wnw. 



12.5 



13.4 



February 21. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 4000 m., 
at maximum altitude. 

There were about 7/10 Ci.-St., A.-St., and St.-Cu., all from the west. A solar halo 
was observed. 

At 8 a. m. pressure was low over the Gulf of St. Lawrence and high over the 
Dakotas. 
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On Mount Weather, Va., 626 m. 


At different heights above sea. 


Date and hour. 


1 


1 




Wind. 


t 


1 


1 


t 

% 
68 


Wind. 




Dir. 


Veloc- 
ity. 


Dir. 


Veloo- 
ity. 


1911. 
Febraary 28: 

8:17 a. m 

8:26 a. m 

8:37 a. m 

8*41 a m 


mm. • a % 
722. 5 1 -4. 1 68 
722.6 -4.2 I 68 

722.5 -4.3 i 69 

722.6 — * "> 1 f^ 


wnw. 
wnw. 
wnw. 
wnw 


m.p.9. 
10.7 
14 3 
14.3 


TO. mm. 
626 1 722. 6 
912 687.9 
1202 1 662. 8 
1630 627. 7 
2253 679. 4 
2277 1 677.6 
2227 ' 581. 2 
1625 1 627.7 
1464 640. 7 
1573 . 631. 3 
1236 61,9. 3 
904 687.9 
526 1 721. 6 


• a 

- 5.1 

— 7 4 


wnw. 
wnw. 
wnw. 
wnw 


TO. p. 8. 

ia7 


8:53 a. ra 

8:58 a. m 

9:09 a. m 

9:37 a. m 

9:53 a. m 

10:13 a. m 

10:27 a. m 

10:43 a. m 


722.4 
722.4 
722.4 
722.5 
722.6 
722.6 
722.0 
?21.7 
721.6 


-4.1 68 
-4.1 1 68 
-4. , 68 
-3. 7 1 68 
-3.6 68 
-3. 2 1 70 
-2.8 68 
-2.2 63 
-2.2 1 63 


wnw. 1 16.2 
wnw. 1 16.2 
wnw. , 16.1 
nw. 1 10.7 
nw. 1 & 
wnw. 6.3 
wnw. 10.7 
wnw. ; 16.2 
wnw. 1 lai 


- 6.0 

- 6.0 

- 6.4 

- 4.4 

- 7.4 
-11.1 

- 9.8 

- 6.7 

- 2.2 





wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 





10:61a. ra 


63 


wnw. , 16.1 



February 28. — ^Three kites were uaed ; lifting surface, 18.9 sq. m. Wire out, 3600 m. , 
at maximum altitude. 

There were 10/10 to 6/10 Oi.-St. from the weat-northwest before 10 a. m. There- 
after the sky was covered with A. -St. and A.-Cu. from the west-northwest. 

A high-pressure area of great extent was central over the Missouri Valley. Pressure 
was very low over Newfoundland. 



Man-h 1: 






Kite (IJBht - 






12:0(>m 


713.0 


-0.3 


12:28 p.m... 


712.4 


0.2 


1 :0t) p. m . . . 


711.7 


o.:< 


l::Hp. m... 


711.2 


2.2 


1:45 p. m.. . 


710.9 


2.0 1 


1 -.ru p. m. . . 


710.7 


2.9 ' 


2:Up. m... 


710.4 


2.3 


2.31 p.m... 


710.1 


1.9 


2:.V<p. m... 


700.8 


2.7 1 


3:1?. p. m... 


709.4 


3.7, 


3:23 p.m... 


709.3 


3.4 ' 


3:29 p. m. . . 


709.3 


3.5 1 



45 


wsw. 


6.4 


526 


713.0 


42 


w. 


6.7 


800 


fias. 3 


51 


w. 


6.3 


1608 


(i20. 1 


43 


w. 


6.7 


2381 


5*11.3 


37 


w. 


6.7 


2677 


640.3 


31 


w. 


6.3 


31.'«3 


506.2 


41 


w. 


0.7 


2700 


538.5 


51 


wsw. 


6.3 


2073 


5S3.2 


39 


w.sw. 


7.2 


19a3 


W.5. 9 


35 


w. 


6.7 


1270 


64<>. 3 


43 


w. 


6.3 


939 


673. 7 


30 


w. 


8.0 


52(i 


709.7 



- 0.3 

- 4.0 

- 9.2 

- 5.5 

- 7.4 

- 8.1 

- 8.6 

- 4.7 
-10.0 

- 5.5 

- 1.4 
3.5 



I 

45 1 



30 I 



wsw. 


5.4 


W.SW. 




w. 




w. 




w. 




w. 




w. 




wnw. 




w. 




w. 




w. 




w. 


8.6 



^farch 1. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 4740 m., at 
maximum altitude. 

There were 1/10 A.-Cu. and 4/10 A.-St. from the west. The latter had increased to 
5 10 at 1:57, but had decreased to 1/10 by the end of the flight, at which time there 
were also 4/10 Ci.-St. from the west. 

An extensive area of low pressure was central north of the upper Lake region, with 
a secondary depression over Georgia . High pressure was central in western Montana. 



Balloon asoen- | 
sion— 

4:22 p.m...-'. 
4:23p.m....|. 
4:24 p.m....'. 

4:25 p. m '. 

4:2r. p. m 

4:27p.m.... . 

4:28 p. m 

4:'29p. m 

4:30 p.m.... I. 



.0,' i 




n 


870 




s 


1008 ,. . 1 1. . . 


s 


1141 


s 


1317 . . ... .. . 


n 


14Q3 1 ' 


n 


ir.:>4 


n 


ISUJ 

2341 1 1 


n. 
n. 



.65 w. 
89 w. 
84 w. 
80 w. 
.68 w. 
.64 w. 
.67 w. 
.71 w. 
.73 W.I 



7.6 
6.7 
7.5 
9.2 
8.3 
13.3 
8.3 
12.5 
12.6 



One pilot balloon was used; asrensional force about 200 g. 
There were 4/10 Ci.-St. and 1/10 A.-St., both from the west. 
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I 



Date and hour. 



Wind. 



2 

I 



■3 Dir. 



I Veloc- 
ity. 



1911. 
Marcb 2: 
8:29 a. m. 
8:36 a. ra. 
8:49 a.m. 
9:20 a. ra., 



mm. 
707.3 ' 
707. 4 I 
707. 4 , 
707. 5 I 



10:29 a. ra 707.6 

11:05a. ra ; 707.7 

ll.-22a. ra I 707.8 

12:53p.ra I 707.9 

2:{4p. m ; 70S. 4 

2:47 p. ra ; 70s. 4 

3:04 p.m 70'?.4 

3:19 p. m 708.5 

3:.37p.m ' 70R.5 



' C. 

-0.1 I 
0.0 I 
0.0 
0.0 

-0.5 
0.6 
0.4 
1.0 
1.2 
1.8 
1.9 I 
2.4 
2.1 J 



58 
58 
57 
65 
66 



47 
51 
SO 
42 
42 
45 



w. 

\v. 

wnw. 

wnw. 

wnw. 

wnw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 



m.'p.K. 

7. 2 

8.0 

8.9 

I 16. 1 

' 16.1 

ia.7 

I i:J.4 

17.9 

14.3 

!1.6 

13.4 

22.4 

20. 6 



At different heights above sea. 



I 

™. I 

526 I 
967 ' 
1402 I 
1945 I 
25(54 ' 
4383 , 
4855 I 
3461 I 
2478 , 
2032 
1632 I 
1179 i 
526 I 



mm. 

707. 3 
669. 2 
633. 

seo.2 

644.1 
426.0 
399.5 

483.4 ; 
551.3 
584.8 
616.0 I 
652.8 I 

708.5 ! 



s 



Wind. 



■S Dir. 



" c. 


% 


1 


- 0.1 


58 


w. 


- 3.8 




w. 


- 7.6 




w. 


-11.6 




1 ^• 


-16.5 




wnw. 


-24.1 




wnw. 


-2V\ 4 




wnw. 


-19.7 




wnw. 


-14.7 




wnw. 


-12.1 




w. 


-8.9 




w. 



Veloc- 
ity. 



m.p.B. 
7.2 



2.1 



' wnw. 

45 I wnw. 



20.6 



March 2. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 9500 m.; at 
maximum altitude, 9400 m. 

St.-C'u., from the west-northwest, varied from 10/10 to 7/10 during the greater part 
of the flight, but diminished to 2/10 for a brief period about noon. There were snow 
flurries at 8:52, 9:14 to 9:20, 10:04 to 10:35, 11:30 to 11:50 a. m., 1:10 to 1:40, and 1:58 
to 2:10 p. m. The head kite entered the base of the St.-Cu. at 8:46 a. m., altitude 
about 1400 m.; and fell below it at 2:36 p. m., altitude about 2100 m. 

Low presiure was central over the lower St. Lawrence; high pressure over Texas. 



March 3: 




Kite flight- 




8:05 a. m.... 


713.6 


8:20 a.m.... 


713.7 


8:47 a. m.... 


713.8 


9:00 a.m.... 


713.8 


9:18 a.m.-.. 


713.7 


10:14 a.m.... 


713.5 


1037 a.m.... 


713.5 


11:11a.m.... 


713.4 


11:47 a. m.... 


713.2 


1:08 p.m... 


713.0 


1:49 p.m... 


712.7 


2:18 p.m... 


712.5 


235 p.m... 


712.4 


3:07 p.m... 


712.3 


3:13 p.m... 


712.3 


3:24 p.m... 


712.3 


334 p. m... 


712.4 


3:51 p. m. . . 


712.4 


3:57 p. m. . . 


712.4 



2.4 
2.9 
3.0 

3.0 I 
3.4 I 
4.6 
5.4 I 
6.1 
6.6 I 

8.1 I 
9.0 , 
9.9 

10.2 
10.6 I 
11.0 
10.9 I 
10.2 I 
10.2 I 
10.0 I 



WSW. I 
WSW. 
WSW. j 
WSW. ; 
WSW. i 
WSW. ' 
WSW. 
WSW. 
WSW. 
WSW. 
WSW. 
WSW. 



WSW. 
WSW. 
WSW. 
WSW. 



5.8 


526 


713.6 


5.8 


858 


684.9 


5.8 


1567 


626.4 


5.8 


2517 


554.4 


5.8 


2620 


647.1 


6.3 


3389 


495.6 


5.8 


4022 


456.6 


7.6 


4328 


438.2 


9.8 


4972 


402.2 


7.6 


4343 


438.2 


7.6 


3942 


462.1 


8.9 


3379 


497.4 


9.4 


2706 


542.6 


8.9 


2437 


561.7 


9.4 


2019 


592.6 


10.3 


1749 


613.2 


11.6 


1340 


645.2 


10.7 


832 


686.6 


10.3 


526 


712.4 



2.4 
-0.4 
-5.1 
-9.3 

- 7.3 
-11.4 
-15.4 

-lai 

-21.2 
-17.1 
-14.5 
-11.4 
-7.2 
-7.5 

- 4.4 

- 2.1 
2.2 
7.9 

10.0 



69 



6.8 



wnw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 



34 ; WSW. 



10.3 



March S. — Seven kites were used; lifting surface, 44.1 sq. m. Wire out, 13000 m. ; 
at maximum altitude, 12700 m. 

At the beginning of the flight there were a few St.-Cu., direction doubtful. Ci. and 
Ci.-St., from the west, appeared about 10 a. m. and increased to 5/10. After 2 p. m. 
there were also about 3/10 Ou. from the west at an altitude of 2600 m. A solar halo 
was observed. 

At 8 a. m. a moderate high was central over the Gulf States and a very active low 
over the Gulf of St. Lawrence, with 9, secondary low over the lower Lake region. 
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Date and hour. 



On Mount Weather, Va., 526 m. 



6 



l»ll. 
March 3: 
Balloon ascen- 
sion— 

8:36 a. m.... 

8:37 a.m.... 

8:38 a. m.... 

8:39 a. m.... 

8:40 a.m.... 

8:41 a.m.-.. 

8:42 a.m.... 

8:43 a. m.... 

8:44 a. m.... 

8:45 a. m.... 

8:46 a.m.... 

8:47 a.m.... 

8:48 a.m.... 

8:49 a.m.... 

8:60 a.m.... 

8:51 a.m.... 

8:52 a.m.... 

8:53 a. fti.... 
Balloon ascen- 
sion— 

4:l0p. m... 

4:11 p. m.. . 

4:12 p. m.. . 

4:13 p. m.. . 

4:14 p.m... 

4:15 p.m... 

4:16 p. m. . . 

4:17 p. m... 

4:18 p.m... 

4:19 p. m. . . 

4:20 p. m. . . 



Wind. 



« I 



Veloc- 
ity. 



m. p. «. 



At different heights above sea. 



i 



Wind. 



Dir. 



m, j mm. 

806 i s. Mw. 

1086 ' s. OOw. 

1366 s. 66w. 

1646 I n.82w. 

1926 n. 72w. 

2164 I , n.66w. 

2402 n.66w. 

2640 1 n.66w. 

2879 ! n.66w. 

3064 1 n.fiOw. 



3249 
3434 
3620 
3765 
3910 
4055 
4200 
4349 



724 
922 
1120 
1318 
1516 
1714 
1912 
2110 
2308 
2506 
2704 



n.56wr. 
n. 56w. 
n. 62w. 
n.68w. 
n.68w. 
n.71w. 
n. 71w. 
n. 71w 



n. 61w. 
n. 79w. 
n.82w. 
s. 87w, 
n. 89w 
n.83w 
n. 78w. 
n.83w. 
n.83w. 
n. 83w, 
n.83w. 



Veloc- 
ity. 



. p. *. 
K.3 
8.3 
11.7 
14.1 
14.1 
16.7 
20.0 
20.8 
21.7 
26.6 
24.2 
23.3 
24.2 
26.7 
20.0 
21.7 
21.7 
21.7 



3.3 
6.7 
7.5 
7.5 
7.5 
6.7 
10.0 
10.4 
12.5 
13.5 
16.7 



March 3. — One pilot balloon was used in each ascension; ascensional force about 
200 g. 

There were a few St.-Cu. from the west from 8:36 to 8:53 a. m. From 4:10 to 4:20 
p. m. there were 5/10 Ci.-St. and 3/10 Cu., both from the west. 



March 4: I 

3:26 p. m , 717.4 

3:31 p. m 717.4 

3:41 p. m I 717.5 

4:18 p. m 717.9 

4:27 p. m 718.0 

4:31 p. m I 718.0 

4:41 p. m , 718.1 

5:11 p. m 718.3 

5:27 p. m 718.7 

5:52 p. m 719.2 

6:07 p. m 719.2 

6:15 p. m I 719.4 

6:19 p. ra I 719.4 



—1.4 


100 


nw. 


8.9 


526 


717.4 


—1.4 


98 


nw. 


8.5 


973 


678.1 


-0.8 


92 


nw. 


10.3 


1338 


647.4 


—1.0 


92 


nw. 


9.8 


1806 


610.0 


-0.7 


87 


nw. 


8.9 


2071 


589.4 


—0.5 


86 


nw. 


8.9 


2288 


573.0 


-0.2 


85 


nw. 


9.4 


2583 


551.2 


-0.2 


81 


nw. 


10.7 


2407 


563.9 


—0.1 


78 


nw. 


13.4 


1878 


604.6 


0.0 


72 


nw. 


13.4 


1512 


634.5 


—0.1 


69 


nw. 


13.9 


1140 


665.5 


-0.2 


71 


nw. 


12.1 


891 


687.1 


—0.3 


69 


nw. 


12.1 


526 


719.4 



-1.4 
-4.4 

-6.0 

-9.6 I 

-12.0 

-10.3 

-11.3 

-14.0 

-11.9 

- 9.0 

-5.9 

-3.8 

-0.3 



100 



nw. 

nw, 

wnw. 

wnw. 

wnw. 

wnw. 
j wnw. 

wnw. 
I wnw. 

wnw. 

nw. 

nw. 
I nw. 



8.9 



March -♦.—Four kites were used; lifting surface, 25.2 sq. m. Wire out, 5600 m.; at 
maximum altitude, 5500 m. 

The sky was nearly overcast with St.-Cu. from the west-northwest, at an altitude of 
1700 m. Light snow fell from 4 to 5 p. m. 

I^essure was low over eastern Virginia and high over southern Minnesota. 
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At different heights above sea. 


Date and hour. 


1 


Temperature. 
Rel. hum. 


wind. 


. 1 P 


1 




Wind. 




«"• l^r 


-a 


1 


Dir. Veloc 


1911. 
March 5: 
Fhstfllght- 
11:09 a. m 


mm. 


•c. % 


1 
m.p.s. 


m. 
749 


mm. 


" C. 


% 


\ m.p.s, 

^ 7P. 1 in 


11:10 a. m ' 


• r 


971 
1194 
1416 
1630 
1861 


, V'h59. 1 1.7 


11:11 a. m i 


:::::::'':;::::i:;::::::";:::::* 




S.6P. 1 1.0 
S.8W. 1 ].0 
n68w.| 3.7 
nA4w. a.'A 


11:12 a. m 


, 1 1 




1 

1 


11:13 a. m 


1 1 


11:14 a. m i 






11:15 a. m | 




2084 1 n63w.' 7.5 


ll:l((a. m 


1 


2306 -- - In72w- 8.7 


11:17 a.m....' 


:::;:::: :::::;|::::::::::::::: 


2529 
2751 
2974 
3196 
3429 
3641 
3864 
4086 
4309 
4531 
4754 
4976 
5196 
5421 
5644 
5866 




n74w. 10.3 


11:18 a.m...., 


' 1 


1 


11.74 w., 11.3 


11:19 a. m 


1 [ 




n 74 w. 13. 7 


11:20 a. m....l 




1 




n.72 w. 18. 3 


11:21a. m * 


1 






n 64 w. ' 18. 3 


11:22 a.m... J 






1 


D.04W. 23.3 


11:23 a.m....' 1 i ' J 




ii53w. 20.0 


ll:24a.m....| 






n 54 w. 18. 3 


11.-26 a. m... 


1 




n.52w. 25.0 


11:26 a. m ' . . 






n 52 w. 28. 3 


ll.-27a. m....i ! 


1 




n.52w. 28.3 


11:28 a. m....l . ' 1 




n.40w. 28.3 


ll.-29a.m....l I ... 




n.36w. 30.0 


11:30 a. m i 1 i 




n.52w. 31.7 


11:31a. m ' i 




n.37w. 35.0 


11:32 a. m 1 1 1 1 




n.54w. 33.4 



March 5. — First flight: One pilot balloon was used; ascensional force about 200 g. 
The sky was cloudless. 



March 5: 
Second flight— 

2:42 p. m 

2:48 p. m 

3:27 p. m 

4.-02 p. m 

4:14 p.m.... 

4.-29 p. m 

4:47 p.m.... 

5:38 p. m 

6:16 p. m 

6:24 p. m 

6:33 p. m 

6:58 p. m 

7:32 p. m 

7:40 p.m.... 



725.0 
724.9 
724.7 
724.5 
724.3 
724.1 
723.8 
723.2 
722.9 
722.9 
722.8 
722.7 
722.6 
722.6 



0.2 I 
0.2 , 
0.8 
0.6 ' 
1.2 
1.8 ! 
2.0 
1.1 
-0.2 
-0.2 
-0.4 I 
-0.8 , 

-1.3 ; 

-1.4 ! 



ase. 
sse. 



40 
43 

41 , ase. 

57 sse. 

51 , ase. 

35 I sse. 

36 sse. 
40 sse. 
50 I sse. 
57 , sse. 
59 sse. 
56 ' sse. 
65 I sse. 
68 I sse. 



6.7 
5.8 
6.7 
8.9 
8.9 
8.9 
8.9 
8.9 
8.9 
9.8 
8.9 
9.4 
8.9 
10.7 



I 



526 

870 

1415 

1812 

2682 

3250 

3094 

2648 

1984 

1752 

1799 

1159 

785 

526 



725.0 
694.2 
647.4 
615.4 
651.2 
512.5 
622.8 
553.0 
601.0 
619.0 
615.4 
667.3 
099.5 
722.6 



0.2 40 , sse. 

-4.2 ] I ase. 

—7.2 saw. 

—2.0 1 wsw. 

-5.8 1 w. 

—7.6 I I nw. 

-7.5 1 nw. 

—5.1 1 wnw. 

-2.6 1 sw. 

—4.3 ' sw. 

—2.6 I I sw. 

-5.8 ' ' 8. 

-2.6 1 s. 

-1.4 I 68 ' sse. 



6.7 



10.7 



Wire 



March 5. — Second Jlight: Three kites were used; lifting surface, 23.8 sq. m. 
out, 4400 m., at maximum altitude. 

There were 2/10 to 5/10 Gi. and Oi.-St. from the northwest before 6 p. m. and the 
sky was covered thereafter with Ci.-St. and A.-St. from the northwest. 

An area of high pressure was central over the lower Lake region and Middle Atlantic 
States while pressure was low over Newfoundland and the upper Missouri Valley. 
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Date and hour. 



1911. 
March 6: 
. 8;26a. m 

8:31a. m 

8:45 a. in 

8:58 a. m 

9:Ua. in 

9:24 a. itl.* 

9:36 a. m 

10:00 a. m 

10:21 a. m 

11:29 a. m 

12:04 p.m 

12:13 p. m 

12:16 p. m 

12:23 p. m 

12:55 p.m 

lK)7p.in 



On Mount Weather, Va., 526 m. 



S 

3 
g 

B 



mm. 
714.3 
714.4 

714.4 I 
714.6 
714.7 
714.8 
714.9 
715.1 ' 
715.3 
716.0 
716.4 

716.5 ' 
716. 5 
716.6 
717.0 
717.1 ! 



• C. 
1.4 
1.2 
0.8 
0.5 
0.2 
0.2 
0.2 
-0.8 
-1.0 
-0.6 
0.2 , 
0.6 I 
0.7 I 
0.9 

2.8 I 

3.9 i 



Wind. 



Dir. 



Veloc- 
ity. 



100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

96 

95 ' 

91 

93 ! 

84 I 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



1 m. p. *. 

6.7 

I 7.2 

8.9 

8.9 

I 8.9 

9.4 

8.9 

I 9.8 

' 9.4 

12.5 

I 16.1 

I 16.5 

16.5 

16.5 

13.4 

! 15.6 



At different heights above a 




Dir. 


Veloc- 
ity. 




m. p. 8. 


nw. 


6.7 


nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 




nw. 


15.6 



March 6. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 7000 m.; 
at maximum altitude. 

There was dense fog from 8:26 to 11:52 a. m. and light fog to 11:58 a. m. There 
were 3/10 to 10/10 St. from the northwest after 11:52 and 3/10 to a few A.-Cu. from 
the west-northwest after 12:22 p. m. 

Pressure was low over Virginia and high over Ontario. 



March 7: I 

8:10a. m i 

8:27 a. m i 

10:22 a. m 

10:39 a. m 

10:58 a. ra 

11:47 a. m 

11:57 a. m 

12:16 p.m 

12:29 p.m.... 

12:44 p.m 

1:01 p. m 

l:09p. m 

l:19p.m 

1:28 p. m 



726.7 


-7.3 


89 


ese. 


726.6 


-7.2 


89 


ese. 


725.7 


-5.7 


85 


ese. 


725.4 


-5.6 


85 


ese 


725.2 


-5,5 


85 


ese. 


725.0 


-4.9 


84 


se. 


725.0 


-4.8 


82 


se. 


724.6 


-4.6 


81 


se. 


724.2 


-4.6 


81 


se. 


723.8 


-4.6 


82 


ae. 


723.4 


-4.5 


79 


se. 


722.8 


-4.5 


79 


sse. 


722.2 


-4,5 


79 


sse. 


721.5 


-4.4 


79 


se. 



7.6 


526 


7.2 


981 


10.3 


1397 


10.3 


1695 


9.4 


2430 


8.9 


2857 


9.4 


3226 


10.7 


2901 


12.1 


2515 


10.7 


2088 


12.1 


1597 


13.9 


1298 


13.9 


978 


14.3 


526 



726.7 
685.2 
649.0 
624.8 
569.1 
539.0 
514.1 
535.4 
561. 9 



-7.3 
-10.4 
-2.4 

- 3.7 
-4.3 

- 3.3 

- 6.3 

- 4.9 
-3.3 



592.8 1-2.1 
630. 2 - 4. 1 
654.3 -11.0 
681.5 - 9.4 I 
721. 5 I - 4. 4 I 



ese. 

se. 

I sse. 

sse. 

! s. 

I ssw. 
I ssw. 



79 



March 7.— Six kites were used; lifting surface, 37.8 sq. m. Wire ou!, 6500 m.; at 
maximum altitude, 5500 m. 

In the early part of the flight the sky was overcast with A. -St., from the south- 
southwest and a few St. from the southeast; altitude of St., 1000 ra. Later the A. -St. 
were obscured by St.-Cu. from the south-southeast, their altitude increasing from 
800 m to 1400 m. Light snow fell after 1 p. m. 

High pressure was central over New England and low pressure over Missouri and 
Arkansas. 



March 8: 

3:30 p. m 

3:54 p.m 

4:38 p.m 

4:47 p.m 



721.1 


-2.7 


721.1 


-3.5 


721.1 


-2.9 


721.1 


-2.9 



100 i nw. 
100 nnw^. 

98 I nw. 

98 I nw. 



6.8 


526 


! 

721.1 


-2.7 


100 nw. 


5.4 


659 


709.1 


-2.8 


n. 


5.4 


919 


686.2 


-4.2 


n. 


5.4 


526 


721.1 


-2.9 


98 nw. 



5.4 



March 8. — Three kites were used; lifting surface, 24.3 sq. m. 
at maximum altitude, 1100 m. 

There were 3/10 St.-Cu. from the north-northwest until about 3:30 p. 
which the sky was clear. 

A high pressure area was central over northern New York and Vermont, while 
pressure was low off the North Carolina coast and over the Canadian Northwest. 



Wire out, 1200 m.; 
m., after 
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Date and hour. 




I 



1911. 

March 9: : mm. 

8:15 a. ra I 720.8 1 

8:31a. ra , 720.8' 

9:00 a. m I 720.8 

9:10 a. m 720.7 

10:46 a. m ' 719.9 

10:55 a. m 719.8 

11:30a. m I 719.6 

11:54 a. m 719.4 

12:09 p. m 719.3 

12:17 p. m i 719.2 



" C. 

-1.0 

-0.3 

-0.1 

0.1 

1.6 

1.7 

1.6 

2.0 

2.4 

1.9 



I 



m.p.8. 
6.7 
6.7 
6.7 
6.3 
4.5 
4.0 
8.9 
5.4 
8.5 
9.4 



At different heights above a 



m. 
526 
900 
1157 
1704 
2169 
2<^03 
2249 
1460 
904 
526 






Wind. 



I 

mm. . 
720.8 I 
688.2 ' 
666.7 
622.6 I 
587.0 ' 
5.^.0 I 
581.5 
641.0 
686.5 - 
719. 2 I 



-■I 

-1.0 ' 

2.8 1. 

2.7 L 
-1.3 1. 

1.4 1. 

0.5 ;. 

2.8 '. 
0.5 . 
3.6 . 

1.9 I 



54 



37 



DIr. 


Veloc- 
ity. 




m. p. s. 


sse. 


6.7 


ssw. 




sw. 




sw. 




sw. 




sw. 




sw. 




sw. 




ssw. 




se. 


9.4 



March 9. — Six kites were used; lifting surface, 38.3 sq. m. Wire out, 6500 m.; at 
maximum altitude, 5900 m. 

There were a few to 7/10 Ci.-St. from the west-northwest. Solar halo. 

Pressure was high along the Atlantic coast and low over Missouri and north of Lake 
Superior. 



March 10; I 

10:48a. m i 710.0 

10:54 a. m ' 7ia0 

11^)0 a. m 710.0 

11:10 a. m 709.9 

11:30 a. m , 709.4 

12:38 p. m ' 708.3 , 



I 



7.2 ' 


62 


nw. 


7.4 


64 


nw. 


7.6 


65 


nw. 


7.8 


57 


nw. 


8.1 


53 


nw. 


9.4 


45 


nw. 



17.4 


lai 


17.9 


20.6 


25.0 


28.6 



626 , 
937 ' 
1207 
1485 
1587 
526 I 



7iao 

675.3 ' 

663.2 ' 
631.0 
622.6 ; 

708.3 . 



7.2 
6.0 
2.7 

-ai ' 

0.4 
9.4 1 



62 nw. I 

wnw. . 

nw. 

, nw. |. 



17.4 



45 



nw. 
nw. 



I 



March 10. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 4000 m.; 
at maximum altitude, 3400 m. 

There were 3/10 St.-Ou. from the northwest. 

Pressure was low over New York, New England, and the St. Lawrence Valley 
and high over the middle and upper Mississippi Valley. 



tfch 11: 






2:52 p. m 


719.0 


7.8 


3:04 p. m 


719.0 


8.3 


3:14 p. m 


718.9 


8.4 


4:41 p. m 


718.5 1 


8.4 


4:48 p. m 


718.5 


8.2 


4:65 p. m 


718.4 : 


8.1 


5:03 p. m 


718.4 


8.0 


5:08 p. m 


718.4 ' 


8.0 


5:13 p. m 


718.4 


8.0 


5:22 p. m 


718.4 ' 


7.8 



36 

37 I 
30 

25 
26 I 
28 I 

30 I 

31 I 
30 ' 
33 I 



I 



7.2 


526 


7.6 


890 


8.5 


1058 


9.4 


1630 


11.6 


2187 


11.2 


2025 


12.1 


1442 


10.3 


1187 


11.6 


945 


11.2 


526 



719.0 
687.8 
673.6 
627.6 
586.6 
608.2 
642.4 
662.7 
682.6 
718.4 



7.8 
3.2 
1.6 
6.4 
6.2 
&8 
6.2 I 
a 2 

3.8 I 

7.8 ; 



36 



33 



s. 
sw. 



7.2 



11.2 



March 11. — Four kites were used; lifting surface, 30.6 sq. m. Wire out, 3150 m.; 
at maximum altitude, 2300 m. 

There were a few Ci. from the northwest. 

High pressure was central over the upper St. Lawrence, low pressure over Nebraska 
and Manitoba. 



March 12: 

7:04 a. m 716.3 a 3 

7:10 a. m 716.3 : a 4 

7:29 a. m 716.2' 0.4 

8:33 a. m 7ia 1 ' 0.9 

8:58 a. m 716.1 , 1.1 

9:32 a. m 715.9 ! 1.9 

10:54 a. m 715.3 4.4 

11:31a. m 716. 1 j 6.3 

11:47a, m ' 716.0 7.6 

12:08p.m 714.9 , 8.8 , 

12:17 p. m I 714.8 &6 I 



69 


sse. 


a5 


626 


716.3 


71 


sse. 


&9 


874 : 


686.5 


71 


sse. 


9.8 


1623 1 


635.7 


74 


se. 


9.8 


2638 


663.3 


76 


se. 


ao 


3361 , 


6iai 


76 


se. 


8.0 


4527 1 


439.8 


74 


se. 


&0 


3367 I 


508.2 


72 


se. 


7.6 


2453 1 


668.8 


69 


se. 


7.6 


1879 


609.4 


67 


se. 


&6 


1046 1 


672.2 


68 


se. 


8.9 


526 . 


714.8 



a3 
las 

1&8 
8.1 
2.2 
-5.7 
2.7 
7.1 
12.8 
18.2 
8.6 



69 



w. 

wsw. 

se. 



&5 



8.9 



March 12. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 8000 m.; at 
maximum altitude, 7800 m. 

Ci.-St., probably from the west, and A. -St. from the west, covered the sky. 

High pressure was central off the north Atlantic coast. A trough of low pressure 
extended from Lake Ontario to Missouri. 
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On Moont Weather, Va., 526 m. 


At different heights above sea. 


Date and hour. 




1 


i 


Wind. 






§ ' 




Wind. 




Preasnre 


1 






Height. 


1 


|i 






Dir. 


Veloc- 
ity. 


Dlr. 


Veloc- 
ity. 


1911. 
























March 13: 


mm. 


• C 


% 




m.p.». 


m. 


mm. 


• C. 


% 




TO. p.*. 


8:21 a. m 


722.3 


1.7 


78 


nw. 


5.4 


526 


722.3 


1.7 1 


78 


nw. 


&4 


8:35 a. m 


722.5 


1.6 


80 


nw. 


6.3 


1003 


680.8 


-0.8 1 




n. 




8:41 a. m 


722.5 


1.5 


76 


nw. 


6.7 


1154 


668.2 


0.8 




nne. 




10:26 a. m 


723.3 


1.0 


78 


ne. 


5.4 


1495 


640.8 


-2.4 1 




ene. 




1028 a. m 


723.3 


1.0 


75 


nw. 


4.5 


1681 


626.0 


-1.1 




eno. 




10:33 a. m 


723.4 


0.9 


70 


nnw. 


4.5 


1683 


633.7 


-2.8 




ene. 




10:48 a. m 


723.7 


a9 


70 


nw. 


5.4 


992 


682.8 


0.5 




ne. 




10:56 a. m 


723.8 


a9 


72 


nnw. 


4.5 


830 


696.9 


-0.9 




ne. 




11:00 a.m 


723.9 


a8 


72 


nnw. 


5.4 


526 . 


723.9 


as , 


72 


nnw. 


5.4 



UoTi^ 13. — ^Five kites were used; lifting euriace, 32 sq. m. Wire out, 5300 m.; at 
maximum altitude, 2300 m. 

The sky was covered with A.-St. from the northeast. 

Pressure was high over the middle Mississippi Valley and the Lake region and low 
over Georgia and the Carolinas. 



March 14: ■ 

9:57 a. m i 721.0 

10:09 a. m 721.0 

10:23 a. m 720.9 

10:47 a. m i 72a 8 

11:02 a. m 72a 7 ' 

ll.-22a. m 720.6 

11:37 a. m ! 720.5 , 



I 



-a 6 ' 


73 


ese. 


-a 6 


77 


ose. 


-ae , 


79 


ese. 


-a 2 1 


81 


ese. 


-as 


83 


ose. 


-a 7 1 


86 


ese. 


-a6 ! 


88 


ese. 



7.2 
6.3 
7.2 
6.3 
5.8 
4.9 
4.5 



929 
1137 
1565 
1308 
1027 

526 



721.0 
685.4 
6(57.3 
632.2 I 
652.8 ' 

676.4 , 

720.5 I 



-ao I 

-3.9 ■ 
-&1 I 

-a 2 

-5.1 
-5.4 

-a 6 I 



73 



se. 

I se. 

se. 



7.2 



4.5 



March 14. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 2700 m.; at 
maximum altitude, 2400 m. 

There were 10/10 St. from the southeast. Snow fell from 10:12 to 10:35 a. m. and sleet 
after 11:11 a. m. The head kite entered the clouds at 10:45 a. m. at an altitude of 
1500 m. and emerged at 11:21 a. m.. altitude 1000 m. 

Pressure was high over the New England coast and low north of Lake Superior. 



March 15: 


■ 










1 




1 






7:68 a. m 


709.6 1 


3.6 ; 


73 


wsw. 


8.5 


526 1 


709.6 


3.6 1 73 


wsw. 


8.5 


8:09 a. m 


709.5 ! 


3.8 i 


71 


wsw. 


7.6 


890 


678.5 


3.4 


w. 




8:23 a. m 


709.3 1 


4.3 


71 


wsw. 


8,5 


1259 


648.0 


1.1 


w. 




8:34 a. m 


709.2 


4,9 1 


63 


wsw. 


7.6 


1607 


620.6 


1.8 


w. 




8:59 a. m 


708.8 


6.4 


61 


wsw. 


7.6 


2237 


573.7 


- a 4 


wnw. 




9:37 a. m 


708.4 


ai ' 


64 


wsw. 


8.5 


2730 


539.1 


- 1.4 


w. 




9:53 a. m 


708.1 ; 


5.0 


67 


sw. 


4.9 


3338 


498.7 


- 6.1 


w. 




10:18 a. m 


707. 9 1 


5.8 1 


65 


sw. 


4.0 


3826 


467. 9 


- 9.2' 


wsw. 


_ ^ 


10:43 a. m 


707. 6 1 


6.7 ' 


63 


ssw. 


3.6 


4(K)"> 


422.8 


-14.0 


wsw. 




11:16a. m 


707.2 , 


6.1 , 


71 


ssw. 


5.4 


4146 


448.6 


-11.2 


wsw. 




11:41a. m 


70(1.9 1 


5.8 ' 


77 


s. 


7.2 


M9'i 


487.6 


- 7.3 


wsw. 




12 m 


706.6 


6.6 


75 


ssw. 


7.2 


3132 


5ia7 


- 6.6 


wsw. 




12:10 p. ra 


706.5 ; 


7.0 , 


74 


ssw. 


7.6 


2.'i7l 


548. 2 


- 2. 2 


WSA*. 




12:28 p. m 


705.9 ' 


8.2 ' 


74 


vssw. 


7.2 


xm 


5(56.4 


- a4 


wsw. 




12:36 p. m 


705.8 


8.9 


74 


s. 


6.7 


2590 


546.4 


- 4.2 


wsw. 




12:45 p. m 


705. 4 , 


9.6 , 


73 


s. 


a7 


2224 


571.9 


- 1.7 


wsw. 




l:07p. m 


7a5.0 


lai ' 


59 


ssw. 


9.8 


1714 


609.3 


- 9 


sw. 




1:25 p. m 


704.6 


9.5 


(»5 


s. 


8.9 


1190 


6^9.8 


3.6 


ssw. 




1:32 p. m 


704.5 1 


9.4 


m 


SSP. 


8.9 


795 


682.0 


6.1 


s. 





1:42 p. m 


704.3 


lao , 


62 


s. 


8.0 


526 


704.3 


laO , 62 


s. 


8.0 



March 15. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 9000 m.; at 
maximum altitude. 

At the beginning of the flight there was fog in the valleys east of the station. Ci.-St. 
from the west-southwest, appeared about 10 a. m. and increased, there being at the 
close of the flight about 9/10 Ci.-St. and A.-St., with afewSt.-Cu., also from Uie west- 
southwest. 

At 8 a. m. very active and well defined lows were central just east of Lake Huron 
and over Rhode Island. Pressure was high over the Gulf of St. Lawrence and the 
Dakotas. 
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1911. 
March 16: 

1:40 p. m 

1:48 p. m I 717.7 

1:58 p. m I 717. ~ 

2:13p.in 1 717.7 

2:28 p. m i 717.7 

2:46 p. m 717.8 

3:22 p. m ' 718.0 i 

3:46 p. m 718.1 

3:54 p. m 1 718.2 



March 16. — ^Three kites were used; lifting surface, 18.9 sq. m, 
maximum altitude, 3700 m. 
There were a few St. from the west-northwest. 
Pressure was low over Nova Scotia and high over Indiana. 



Wire out, 4000 m.; at 



March 17: i 

8:44 a. m i 

9:02 a. m i 

9:27 a. m 

9:51 a. m ' 

10:25 a. m i 

10:28 a. m , 

10:36 a. m 

10:38 a. m ' 

11:15 a. m i 

11:24 a. m I 

12:03 p. m 

12:34 p. m , 

1:32 p. m ' 

2:11 p. m I 

3:05 p. m I 

3:25 p. m I 

3:42 p. m , 

3:48 p. m 

3:56 p. m I 



723.1 


- 6.0 


723.1 


- 6.4 


722.9 


- 4.8 


722.7 


- 4.2 


722.4 


- 2.6 


722.4 


- 2.4 


722.4 


- 2.0 


722.4 


- 1.9 


722.2 


- 1.1 


722.1 


- a8 


722.0 


- 0.6 


721.6 


- 0.2 


720.7 


0.5 


720.0 


1.4 


719.3 


2.1 


719.0 


2.0 


718.8 


2.8 


71&7 


3.0 


71&6 


2.8 



62 I sse. 
56 I s. 

63 , sse. 
54 sse. 
39 I sse. 
41 I sse. 
44 I sse. 
44 
41 
43 
60 
66 
54 
52 



s. 



42 ' sse. 

42 I sse. 

47 I sse. 

48 I sse. 
37 I sse. 



5.8 


6.4 


6.7 


&0 


9.4 


7.2 


8.9 


a9 


&9 


&9 


9.8 


10.7 


8.9 


10.7 


10.7 


10.7 


11.6 


12.6 


15.2 



626 I 

830 , 
1177 
1303 I 
1387 I 
1684 
2752 
2990 
4143 
4495 
4669 I 
4159 I 
3434 , 
3233 I 
2413 I 
1842 I 
1060 , 

873 

626 I 



723. 1 1 - 6. I 



695. 6 I 
666.1 i 
664.1 

647.0 ' 
622.8 
642.5 : 
52&0 
452.7 

432.1 , 

422.7 ' 
462.7 ' 
497.4 1 
610.3 , 
567.1 



' I- 



- 7.0 I 

- 9.2 ( 

- 9.6 I 

- 9.4 ; 

- 7.2 
-11.7 I 

- 9.7 ; 

-14.1 I 
-16.9 
-18.2 
-14.6 
11.6 I 



62 I I 



I ssw. 
ssw. 



6.8 



w. 
wsw. 



—11.6 I wsw. 



7.6 I 



609. 6 I - 3. 4 
672. 4 I 0. 3 

68&4 , - 1.9 I 
718. 6 I 2. 8 I 



....I ! 

37 I ! 



16.2 



March 17. — Five kites were used; lifting surface 32 sq. m. Wire out 10000 m.; at 
maximum altitude 9500 m. 

There were 1/10 to 7/10 A.-St. from the west before 4 p. m., and 4/10 St.-Cu. from the 
west thereafter. 

An area of high pressure was central off the North Carolina coast and an area of low 
pressure was central over the Gulf of St. Lawrence. Pressure was low from the Great 
Lakes to Texas. 



March 18: i 

8:46 a. m 715.0 i 7.4 

8:48 a. m 715.0' 7.6 

8:58a. m 716.1 a3 

9:11a. m 716.1 8.9 

10:44 a. m I 716.7 : 9.0 

11:14a. m | 716.0 8.4 

ll:29a.ra , 716.2 8.0 

11:34 a. m \ 716.2 ' 7.7 



44 


sw. 


6.7 


43 


sw. 


6.7 


41 


wsw. 


9.8 


40 


w 


9.8 


49 


wnw. 


9.8 


64 


nw. 


11.6 


68 


nw. 


10.7 


62 


nw. 


las 



526 I 
604 , 
1286 , 
1743 I 
2434 I 
1683 I 
810 , 
526 I 



715.0 


7.4 1 


1 
^ 1 


700.6 


8.6 . 


1 


652.2 , 


4.9 . 


1 


616. 7 


1.4 1. 


1 


565.2 1 


- 6.6 . 


1 


620.9 1 


- 0.2 . 




691.9 1 


4.3 ,. 




716.2 1 


7.7 


62 ! 



sw. 
wsw. 



w. 

nw. 

nw. 



6.7 



10.3 



March 18. — Four kites were used; lifting surface, 20.7 sq. m. Wfre out, 6000 m.; at 
maximum altitude, 4600 m. 
A.-St., from the west-southwest, diminished from 10/10 to 5/10 by 10:15 a. m. These 

five place to St.-Cu., from the west, which almost covered the sky by the end of Uie 
irfit. There was light smoke. 

Pressure was low over New York, and was high from the upper Lakes to Texas and 
east of New England. 
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1911. 

March 19: mm. 

3:26p.m 710.7 

3:34 p. m , 710.6 

3:41 p. m 710.6 

3:51 p. m , 710.5 

3:52 p. m I 710.5 

March 19. —One kite was used; lifting surface 6.3 sq. m. Wire out, 2O0O m.; at 
maximum altitude, 1900 m. 

There was dense fog with rain. 

A low pressure area was central north of Lake Superior. An area of high pressure 
was central off the Massachusetts coast. 



March 20: 

8:17a.m 710.2 

8:23&.m 710.2 

8:39 a.m 710.1 

9:00a.m 710.0 

10:25a.ni 709.4 

10:31 am 709.4 

10:37 a. m 709.3 

10:47 p. m 709.2 

10:56 am 709.0 

ll:2ra.m 708.7 

11:35 am 7086 

ll:44a.m 708.5 

11:48 am 708.4 



7.4 


54 


w. 


5.4 


56 


w. 


6.6 


55 


w. 


6.0 


52 


w. 


8.0 


46 


wsw. 


8.0 


44 


w. 


8.5 


44 


w. 


8.6 


44 


w. 


8.7 


43 


w. 


9.8 


39 


w. 


10.2 


39 


wsw. 


10.6 


41 


w. 


10.0 


38 


w. 



8.9 
8.9 
8.5 
7.2 
7.6 
8.5 
8.5 
7.6 
8.9 
8.9 
11.2 
9.8 
9.8 



526 
985 
1115 
1602 
2192 
2270 
2550 
2266 
2188 I 
1593 
1313 
866 1 
526 I 



710.2 


5.4 


6.4 


w. 


671.2 


2.8 




w. 


660.4 


1.6 




w. 


621.6 


— 1.5 




w. 


576.9 


-2.9 




wnw. 


571.4 


— 2.1 




wnw. 


551.4 


— 5.2 




wnw. 


571.4 


— 2.4 




wnw. 


576.9 


— 3.8 




wnw. 


621.6 


-0.2 




w. 


643.6 


1.8 




w. 


680.0 


6.2 




wsw. 


708.4 


10.0 


38 


w. 



8.9 



9.8 



March iiO. —Three kites were UHetl; lifting surface, 18.9 aq. m. Wire out, 4500 m.;at 
maximum altitude, 4300 m. 

The sky was cloudless until about 11:30 a. m., when a few St.-('u. from the west- 
Hv)u^hwe.st appeared. 

High presuiro was central over Texa"^ and an active low was central over New 
BriHHwick. 



Marcli 21: 
9:49 a. m 
9:59 a. m 
10:07 a. m 
10:20 a. m 
10:25 a. m 
10:42 a. m 
10:.52a.m 
11:17 a. m 
11:32 a. m 
1 1 :47 a. m 
ll:.59a. 
12:11 p. 
12:19 p. 



■I I 



m... 
m... 
m... 



717.0 
717.1 
717.1 
717.1 
717.1 
717.2 
717.2 
717.2 
17.3 
717.3 
717.3 
717.3 
717.3 



7.2 
7.4 
7. 6 , 

7.7 1 
7.9 , 
7.9 
8.2 
8.8 
9.3 j 

9.8 I 
10.2 ' 
10.6 . 
10.6 . 



38 
36 
36 
33 
32 
31 
23 
27 
26 
25 
24 
25 
24 , 



wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 



15.2 


15.2 


16.1 


1.5.2 


16.1 


16.1 


l.'i.2 


8.0 


14.3 


10.7 


10.7 


10.7 


10.7 



526 

894 

11.10 

13,31 

170;} 

2254 

2ol3 

3S')'» 

3086 

2208 

1.59o 

847 

526 



717.0 
685.6 
665.8 
647.8 
620.0 
578. 9 
5.i3. 4 
469.9 
521.4 
582. 5 
629.0 
689. 2 
717.3 



7. 2 38 wnw. 



3.4 

0.9 

— 1.1 
1.2 

— 2.0 

— 1.6 
, — 9.3 
' — 4.6 

— 1.8 

— 0.7 
5.4 

I 10.6 



nw. 

nw. I 

nw. I 

' nw. I 

nw. 

— nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

24 , wnw. 



15.2 



10.7 



March J7.^Three kitC'^ were uncd; lifting surface 16.2 sq. m. Wire out, 7000 m., at 
maximum altitude. 

The sky was coudlesn. 

An area of low pressure was central over the Gulf of St. Lawrence. Another storm 
area was central over Minnesota, while pressure was high from the lower Lakes to the 
Gulf of Mexico. 
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On Mount Weather, Va., 526 m. 



Date and hour. 



J 



1911. ' 

March 22: 

7:59 a. m i 

8:05 a. m I 

8:19 a. m 

8:35 a. m 

8:53 a. m 

9:18 a. m i 

9:37 a. m 

10:07 a. m 

10:31 a. m ' 

10:55 a. m i 

11:15 a. m 

1136 a. m I 

11:50 a. m I 

12:04 p. m I 

12:07 p. m I 



I 



mm. 
712.2 
712.1 
711.9 
711.9 , 
711. 4 
711.1 
710.8 , 
710. 4 1 
710.0 
709.7 
709.4 . 
709.1 I 
708.9 
708.6 
708.6 ; 



• a 

13.6 

13.7 

13.4 

14.7 

l&O 

16.5 

16.9 

15.2 

15.8 

16.9 

17.4 

17.4 

l&O 

18.7 , 

1&8 I 



Wind. 



xi 

-3 Dir. 

P! I 



I 

% I 

34 I avr. 

37 sw. 

35 I sw. 
32 sw. 
31 , sw. 

31 sw. 
30 , sw. 

38 I sw. 
37 sw. 

36 I sw. 

37 s. 
35 I ssw. 

39 ! ssw. 

32 ssw. 
32 s. 



Veloc- 
ity. 



I 



m. p. ». 
7.6 
6.7 
6.3 
6.7 
8.9 
8.9 
7.6 
4.0 
5.8 
5.8 
4.9 
7.2 
6.7 
7.2 
7.2 



At different heights above sea. 






m. 
526 
984 
1589 
2152 
2671 
3362 
4209 
4769 
4108 
3525 
2905 
2199 
1587 
946 
526 



mm. 

712.2 

674.5 

627.4 

585.9 

549.5 

503.6 

451.6 

419.8 

457.2 

492.5 

532.2 

580.5 

625.1 

674.5 

708.6 



2 



• c. 

13.6 
13.3 
9.4 
6.2 
1.0 

- 3.7 

- 9.3 
-13.0 

- 8.9 

- 4.8 
-0.8 

5.2 
&2 
14.1 
18.8 



% 
34 



Wind. 



Dir. 



32 



sw. 

wsw. 

wsw. 

wsw. 

wsw. 

wsw. 

wsw. 

wsw. 

wsw. 

wsw. 

wsw. 

wsw. 

sw. 

sw. 

s. 



Veloc- 
ity. 



m. p. 9. 
7.6 



7*2 



March 22. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 9000 m.; 
at maximum altitude, 8100 m. 

There were 4/10 to 9/10 A.-Cu. from the west and, after 11:15 a. m., 3/10 to 5/10 
Ci.-St. from the west. Solar halo. 

Pressure was low over Ontario and high along the south Atlantic coast. 



March 23: 

9:58 a.m.. 
10:21 a. m. . 
10:30 a. m.. 
11:06 a.m.. 
11.-25 a. m.. 
11:30 a. m.. 
11:43 a.m.. 
12:01 p. m. 
12:20 p. m. 
12:35 p. m . 
12:57 p. m. 

1:32 p. m. 

1:49 p.m. 

1:59 p. m. 



71&3 


-0.8 


716.3 


-a 4 


716.2 


-0.2 


7ia2 


-0.2 


716.2 


-0.2 


716. 2 


-0.2 


7ia2 


0.2 


7ia2 


0.3 


716.2 


0.3 


716.3 


0.4 


716.3 


1.0 


716.3 


-0.1 


716.3 


a6 


716.3 


1.4 



53 


nw. 


54 


nw. 


50 


nw. 


44 


nw. 


47 


nw. 


48 


nw. 


50 


nw. 


51 


nw. 


51 


nw. 


52 


nw. 


56 


nw. 


53 


nw. 


51 


nw. 


37 


nw. 



14.3 


526 


15.2 


945 


15.2 


1325 


14 3 


1803 


19.2 


2257 


17.9 


2737 


16.1 


3256 


16.1 


3020 


15.2 


2836 


15.2 


2660 


13.4 


1872 


17.4 


1373 


17.4 


864 


2a6 


526 



716.3 
679.3 
646i9 ! 
607.7 I 
572.5 
637.0 ' 
501.0 I 
516.8 
529.6 , 
542.5 
602.3 I 
642.9 , 
686.5 
716.3 1 



-0.8 

- 6.4 
-9.6 
-14.0 
-16.1 
-16.5 
-18.4 
-17.6 
-18.5 
-18.1 
-14.2 

-ia3 

- 6.4 
1.4 



53 



37 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



I 



14.3 



20.6 



March 23. — Three kit«8 were used; lifting surface, 16.2 sq. m. Wire out, 5000 m., 
at maximum altitude. 

There were 7/10 to 8/10 St.-Cu. from the northwest at an altitude of 1800 m. 

Very low pressure was central off New Brunswick and the New England States and 
high pressure over Minnesota and the Dakotas. 



March 24: I i 

8:11a. m 724.0 

8:16 a, m r24.1 ' 



{:44 a. m 

8:56 a. m 

9:00 a. m 

9:15 a. m 

9:27 a. m 

9:51a. m 

10:33 a. m 

11:02 a. m 

11:07 a. m 

1126 a. m 

11:43 a. m 



724.5 
724.6 
724.7 
724.7 
724.7 
724.7 
725.0 
725.2 
725.2 
72&3 
725.3 



a 5 

6.2 

ao I 

■5.6 I 
5.6 
6.0 I 

ai 

5.2 

4.2 

4.2 

4.4 

3.6 

3.6 , 

3.2 , 



87 


nw. 


66 


nw. 1 


64 


nw. 


61 


nw. I 


60 


nw. ' 


54 


nw. 1 


53 


nw. 


52 


nw. 


49 


wnw 


60 


wnw , 


52 


nw. 


48 


nw. 


47 


nw. 1 


48 


nw. 



la? 

10.7 
14.3 
12.6 
12.1 
11.6 
9.8 
9.8 
13.4 
15.2 
10.7 
10.7 
10.7 
10.7 



526 I 
934 I 
1800 
2107 I 
2395 
2734 I 
2767 I 
2865 ! 
2718 I 
2385 I 
2337 , 
1345 
970 I 
526 , 



724.0 
687.0 
613.6 
589.4 
567.6 
543.0 
541.1 
633.8 
544.8 
569.4 
573.0 
652.7 
686.3 
?25.4 



- a6 


87 


-10.4 




-16.4 




-14.4 




-12.4 




-ia8 




-13.4 




-13.2 




-15.5 




-13.3 




-13.9 




-11.9 




- 8.4 




- 3.2 


48 



nw. 

nw. 

nw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nw. 

wnw. 

nw. 



ia7 



10.7 



1 _, 

I _: 

I -: 

11:51a, m | 72&4 , - 

March 24' — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 7000 m., 
at maximum altitude. 

Cu. from the north-northwest, decreased from 5/10 and disappeared about 11 a. m. 

A widely extended area of high pressure was central over Michigan. An active 
low pressure area was central off Newfoundland. 
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On Mount Weather, Va., 526 m. 



Date and hour. 



3 
1 






Wind. 
Dir. 



Veloc- 
ity. 



1911. 
March 25: i mm. . " C. 

7:59a. m 727.5 - 1.6 

8:06 a. m 727.5 , - 2.0 

8;30a. ra 727.5 | - 1.4 

9;51a. m 727.3 0.2 

10:06a. ra 727.3 | 1.0 

0.7 
0.7 



% 
48 
40 



46 
46 
43 
44 



se. 
se. 
se. 
se. 
se. 



, m.p.s. 
6.3 

6.7 
6.7 
8.5 
8.0 
8.5 
8.5 



At different heights above sea. 



3 

2 

B 



Wind. 



m. 
526 

783 
1311 
1442 
1200 
859 
526 



mm. I 

727.5 

704.4 

659.0 

648.3 

6<W.3 

697.4 

?27.2 



a 

1.6 
3.1 
2.6 
0.6 
0.2 
3.2 
0.7 



.a 

-S , Dlr. 



Veloc- 
ity. 



48 



10:22 a. m ' 727.2 

10:25 a. m i 727.2 

March 25. — Four kites were used; lifting surface, 25.7 eq. m 

at maximum altitude, 2500 m. 

There were 4/10 to 8/10 Ci.-St. from the west-southwest. Solar halo. 

Pressure was high over eastern Maryland and low over Saskatchewan 



se. 

s. 

sw. 

BW. 

sw. 

s. 

se. 



m. p. 8. 
6.3 



. 44 se. 8.5 

Wire out, 3700 m.; 



723.6 
723.6 
723.6 



1.3 


58 


1.4 


58 


1.7 


57 


2.1 


58 


2.8 


51 


4.1 


46 


3.3 


62 


3.1 


t>4 


3.7 


59 


3.9 


60 


4.3 


59 


4.4 


58 


5.4 


54 


5.4 


54 


5.4 


55 



SRW. 



se. 



I 



5.8 
6.7 
8.9 
7.2 
8.9 
7.2 
4.9 
5.8 
8.0 
9.8 
8.5 
9.4 
8.9 
8.9 
9.4 



526 
608 
789 
1218 
1516 
2132 
2690 
4120 
3428 
2853 
2243 
1914 
1410 
842 
526 



723.6 


1.3 


716.3 


4.9 


700.6 


5.6 


664.8 


3.4 


640.9 


5.0 


594.1 


1.0 


554. 1 


0.3 


461.6 


- 8.3 


504.4 


- 4.4 


542.2 


- 1.3 


585.0 


0.7 


609.3 


0.7 


648.5 


3.7 


695.3 


4.8 


?22.7 


5.4 , 



58 ' 8. 



5.8 



March 26: 

6:46 a. m 

6:49 a. m.... 

7:01a. m.... 

7:10a. m 723.6 I 

7:19 a. m 723.6 ' 

8:05 a. m I 723.6 

9:28a. m I ?23.5 

9:47 a. m ?23.4 

10:20 a. m 723.2 

10:42 a. m 723.0 

10:54 a. m ?22.8 

11:03a. m - 722.8 ' 

ll:I6a. m i 722.8 

11:30a. m I 722.7 

ll:35a.ra I 722.7 

March 26. — Six kites were used; lifting surface, 39.8 sq. m. 
maximum altitude, 6400 m. 

The sky wa-^ overcast with Ci.-St. from the southwest. A solar halo was visible 
throughout the flight. 

Pressure was high off the middle Atlantic coast and low over Iowa. 



ssw. 
ssw. 
ssw. 
ssw. 
sw. 
sw. 
ssw. 
I ssw. 
ssw. 



55 . se. 



9.4 



Wire out, 8000 m.; at 



March 27: 


1 






11:00 a. m.... 


. 707. 1 


9.6 


100 


11:07 a.m.... 


. 707.0 


9.6 


100 


11:21a.m.... 


.. 706.8 


9.8 


100 


11:27 a. m.... 


. 706.8 


9.9 


100 


11:41 a. m.... 


.. 706.6 


10.5 


100 


11:53 a.m.... 


. 706.5 


10.8 


99 


12:08 p.m... 


.. 706.3 


11.1 


98 


12:19 p.m... 


. 706.1 


11.0 


98 


12:49 p.m... 


.1 705.4 


11.5 


96 



I 



, se. 



8.9 
8.9 

10.7 
9.8 

10.3 
8.0 
9.8 
8.9 

10.7 



526 


707.1 


1085 


661,5 


1512 


629.0 


1792 


606.5 


2311 


571.6 


2693 


545.3 


3041 , 


622.2 


3486 1 


493.6 


526 1 


705.4 



9.6 


100 


16.9 




14.6 




11.9 




6.1 




2.8 




-0.8 




- 1.7 




11.5 


96 1 



se. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 



8.9 



10.7 
Wire out, 6300 m., at 



60 


nw. 


62 


nw. 


65 


nw. 


55 


nw. 


52 


nw^. 


52 


nw. 


56 


nw. 


55 


nw. 



526 1 


709.1 


3.1 


886 


678.1 


-1.0 


1329 


641.6 


-3.1 


2226 


573.0 


-3.7 


2688 


641.1 


0.2 


2(Hi6 


585.8 


-2.0 


891 


678. 1 


2.7 


626 i 


709.1 


6.4 



nw. 
wnw. 
w. 

wnw. 

wnw. 

' wnw. 



9.8 



March 27. — Four kites were used; lifting surface, 25.2 sq. m 
maximum altitude. 

Fog changed from dense to light about 11:30 a. m. and dissipated about 12 noon. 
There were 8/10 St. from the south. 

A well-developed low was central over Lake Michigan and pressure was high over 
Texas and off the Atlantic Coast States. 
March 28: 

1:09 p. m. 

1:20 p.m. 

2:21 p.m. 

2:41 p. m. 

3:03 p. m. 

3:22 p. m. 

3:40 p. m. 

3:50 p.m. 

March 28. — Two kites were used; lifting surface, 9.9 sq. m. 
at maximum altitude, 4100 m. 

St.-Cu. diminished from 6/10, from the west-northwest, at the beginning to few 
after 3 p. m. After 1:30 p. m. the St.-Cu. moved from the west at a lower altitude. 
The head kite entered the St.-Cu. at 1:33 p. m.; altitude about 1600 m. 

Very low pressure was central over Maine. Pressure was high over the Gulf States. 



709.1 


3.1 


709.1 


3.2 


709.0 


5.6 


708.9 


6.0 


708.9 


6.2 


709.0 


6.6 


709.0 


6.7 


709,1 


6.4 . 



9.8 


10.7 


12.6 


13.4 


12.1 


12.1 


9.8 


9.4 



i 55 I nw. I 9. 4 
Wire out, 4500 m.; 
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Date and hour. 



On Mount Weather, Va., 526 m. 



I 

I 



Wind. 



Dir. 



Veloc- 
ity. 



At different heights above sea. 



§ 



Wind. 



Dir. 



Veloc- 
ity. 



1911. 
March 20: 

8:10a. m.... 

8:17 a. m 

8:26 a.m.... 

8:37 a. m-... 

8:41 a. m 

8:57 a.m.... 

9:21a.m.... 

0:35 a. m.... 
10:00 a.m.... 
10:25 a.m.... 
10:38 a.m.... 
10:41a.m.... 



mm. 
704.3 
704 3 
704.2 
704.1 
704.1 
704.0 
703.5 
703.2 
702.6 
702.1 
701.8 
701.8 



• C. 
-1.0 

-a 6 

-0.2 
-0.6 
-0.4 

-ai 
a4 

0.6 
1.4 
2.2 
2.5 
2.6 



m.p.». 
11,6 
11.2 
10.7 
12.1 
11.6 
10.7 
9.8 
10.7 

ia7 

12.5 
8.9 
8.9 



814 I 
1272 I 
1753 
1909 
2610 
2443 
2097 
1716 
1092 

704 



mm. 
704.3 
679.3 
641.9 
605.0 
593.6 
543.9 
554.9 
579.2 
60&8 
654.5 



4l 
701. 8 i 



• C. 

-1.0 

-0.4 
5.5 
3.2 
4.2 I 

-1.1 I 

a8 
-a 7 

2.6 
7.2 

-a 6 

2.6 



m. p. 9. 

11.6 



s. 

ssw. 

ssw. 

ssw. 

ssw. 

ssw. 

ssw. 



73 I 



8.9 



March 29. — ^Three kitefl were used; liftmg Burface, 16.2 sq. m. Wire out, 3500 m.; 
at maximum altitude, 3400 m. 

The sky was from 5/10 to 8/10 covered with St.-Cu. and A.-St. from the south- 
southwest. Solar halo from 8:51 a. m. 

A trough of low pressure extended from Minnesota to Kentucky. Low pressure 
was also central over the lower St. Lawrence. 



Mareh 30: ■ 

8:18 a. m I 607.0 

8:20a. m i 697.0 

8:30 a. m 697.0 

8:50 a. m ' 697.0 

9KMa. m I 697.0 

9:22 a. m I 697.2 

9:40 a. m i 697.4 

10:39 a. m , 697.8 

10:55 a. m 697.9 

11:13 a. m ' 697.9 

11:23 a. m > 697.9 

11:33 a. m I 697.9 

11:41 a. m 1 697.9 



3,2 


67 , wnw. 


17.0 


526 


697.0 


3.2 


3.2 


60 1 wnw. 


18.8 


908 


664.7 


ao 


3.6 


61 1 wnw. 


16.1 


1174 


643.1 


- 2.2 


4.0 


57 1 wnw. 


19.7 


1814 


503.0 


- 4.0 


4.1 


53 1 wnw. 


20.6 


2093 


572.4 


- 3.0 


4.2 


62 wnw. 


20.6 


2636 


534.2 


- 0.1 


5.0 


54 1 wnw. 


13.9 


2784 


624.2 


-10.0 


4.8 


55 1 w. 


8.9 


3260 


492.0 


-15.6 


4.6 


55 1 w. 


7.6 


2316 


666.1 


-lao 


5.0 


52 1 w. 


8.6 


1671 


604.4 


- 6.0 


&2 


49 w. 


ia7 


1161 


644.9 


- 2.4 


5.6 


52 w. 


8.5 


772 


677.1 


1.6 


5il 


51 1 w. 


11.2 


526 


607.0 


6.1 



57 I wnw. 

. . . j wnw. 
... wnw. 
— ' wnw. 
...I wnw. 
...| w. 

,...| w. 

... w. 
..J w. 

...I W8W, 

...I w. 

...| w. 

61 I w. 



17.0 



11.2 



March SO.—Y'we kites were used; lifting surface, 27.9 sq. m. Wire out, 7700 m.; 
at maximum altitude, 6600 m. 

There were 1/10 to 9/10 St.-Cu. from the west-northwest at an altitude of 2300 m. 
The direction changed to west by 9:40 a. m. 

Pressure was low over New Hampshire and high over Kansas. 



March 31: 
12:55 p. 
1:18 p. 
l.-27p. 
1:46 p. 
2:18 p. 
2:47 p. 
3:41 p. 
4:06 p. 
4:30 p. 
4:43 p. 



m 


m 


m 


m 


m 


m 


m 


m 


m 



708.2 


1.2 


48 


wnw. 


10.7 


526 


708.2 


708.3 


2.3 


46 


wnw. 


14.8 


936 


672.8 


708.3 


2.8 


46 


wnw. 


13.4 


1376 


636.2 


708.4 


2.4 


48 


wnw. 


14.3 


1634 


615.4 


708.4 


1.8 


50 


wnw. 


12.1 


1965 


589.4 


708.4 


2.0 


30 


wnw. 


18.8 


2895 


521.0 


708.6 


2.4 


40 


wnw. 


17.9 


2280 


666.7 


708.7 


1.8 


42 


wnw. 


13.9 


1683 


611.8 


708.8 


2.2 


46 


wnw. 


17.0 


1051 


663.7 


700.0 


2.6 


44 


W£LW. 


17.0 


526 


709.0 



1.2 

- 4.1 
-7.2 
-10.0 
-12.5 
-19.2 
-15.7 
-10.7 

- 4.2 
2.6 



48 



wnw. 


19.7 


wnw. 




w. 




w. 




w. 




w. 




w. 




w. 




wnw. 




wnw. 


17.6 



March 31. — Four kites were used; lifting surface, 21.6 sq. m 
at maximum altitude, 5700 m. 

There were 5/10 to 9/10 St.-Cu. from the west at an altitude of about 2000 m 
snow fell from 12:45 to 1:10 p. m. 

Very low pressure was central over the St. Lawrence Valley and relatively high 
pressure over the Southeastern States. 



Wire out, 6400 m.; 
Light 
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Fio. l.—Mean hourly temperatures for January, 1911. 
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Fig. 2.— Mean hourly temperatures for February, 1911. 
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Fio. 3.— Mean hourly temperatures for March, 1911. 
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W. B. No. 466. Cleveland abbe, Editor. Issued Nov. 5, 1911. 

(VIII) VARIATIONS OF TEMPERATURE AT SUMMIT 

AND BASE STATIONS IN THE CENTRAL 

ROCKY MOUNTAIN REGION. 

By Alfred J. Henry. 
[Dated March 20, 1911.] 

In a previous paper* the writer discussed the temperature and 
pressure changes between summit and base stations in the Central 
Rocky Mountain region. In that paper the discussion was based 
entirely on the conditions between the mountain stations and the 
stations on the plains to the eastward. Since that time the Mount 
Weather Observatory has established a special temperature station, 
at Fraser, Colo., on the western slo])e of the Rocky Mountains, 7i 
miles (12 kilometei-s), in an air line, from the Continental Divide. 
The elevation of the station is 2,609 meters (8,560 feet), and it is 945 
meters (3,100 feet), below the summit station at Corona. It is 
situated in what is locally known as Middle Park, one of those large 
elliptical bowls wliich find their greatest development in the mountain 
system of Colorado. It may be remembered that there are four 
great parks in Colorado, viz. North, Middle, South, and San Luis, 
the area of the latter being greater than that of the other three 
combined. The floor of Middle Park is probably between 2,286 and 
2,438 meters (7,500 to 8,000 feet), above sea level, so that Fraser is 
not at the lowest point in the basin; it is, however, in a small valley, 
probably not over half a mile wide, with a narrow outlet toward the 
northwest. The main valley or basin, has the following topographic 
features: On the east and south it is bounded by the main chain of 
the Rocky Mountains; on the nortli by the Rabbit Ear Range, and 
on the west by The Williams Fork Range. Its drainage is to the 
southwest. The station is equipped with standard thermometers 
and a Richard thermograph, all exposed in a large size regulation 

> Vol. lU, this holletin, part 4, pages 201-226. 
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thermometer shelter, which stands over sod. The observer is Mr. 
L. D. C. GaskiU. 

It is probable that few places on the globe aflford the opportunities 
for air drainage, that are to be had in the parks of Colorado. To 
the effects of this drainage of cold air from the moimtain sides, and 
down the numerous small ravines, locally known as ^'draws," must 
be added the effect of the powerful nocturnal radiation which takes 
place under the clear skies and dry air of Colorado. 

The summit station at Corona has an excellent exposure. The 
Denver Northwestern and Pacific Railroad (broad gauge), crosses the 
Continental Divide at this point at an elevation of 3,554 meters 
(11,660 feet), and the thermometers are about 40 feet higher than the 
railroad track. The mountains to the north and to the south are 
higher than at Corona, and as a result there is always considerable 
wind flowing through the pass. On account of the peculiar topography 
at these two stations, a study of their temperature records must be 
of great interest, although the results will be of special rather than 
of general application. The statistical matter published in this 
present paper is comprised in the following tables: 

Table I, contains the hourly means of temperature for the single 
year of observations (1910) now available for Fraser, to which have 
been added similar values for the corresponding year for Corona. 
Table II, contains the so-called vertical temperature gradients between 
the two stations, deduced from the means given in Table I. The 
gradients given without algebraic sign indicate a decrease in temper- 
ature with altitude; those with negative sign indicate that the 
temperature was higher at the upper than at the lower station. 
Table III, contains similar data for the pair of stations, Corona and 
Denver. The latter, as is well known, is on the plains to th6 east- 
ward of the mountains, and its thermometers are at an elevation 
above sea level of 1,630 meters (5,348 feet). Table IV, contains the 
synchronous temperatures at Fraser and Corona for the hours 2 a. m., 
and noon for the montlis of February and July. Other small tables 
have been inserted, whose purpose is clearl}^ indicated by the text. 

The main facts brought out in these tables are as follows: As might 
be inferred from the topographic features, the night temperatures at 
Fraser are lower than those for corresponding hours at Corona, not 
only on individual occasions, but also on the average, notwithstanding 
the difference of 945 meters (3,100 feet), in elevation. Such an 
inversion of temperature between mountain and valley stations has 
been noted in many cases in the literature of meteorology, and the 
phenomenon is a well known one, but most of the illustrations are 
drawn from the Alps. (See Prof. Hann's Handbuch der Klima- 
tologie, Part I, English Translation by Ward.) In this country it 
has been found that at Blue Hill, **in the light winds of anticyclones, 
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the air near the hill top is wanner than the valley air at night, but 
cooler than the free air at the level of the hill/' (Clayton, Annafe of 
the Astronomical College of Harvard College Observatory, Vol. LVIII, 
Part I, p. 11.) 

Proceeding now to a consideration of the average temperature 
differences between the two stations, Corona and Fraser, Table I, 
we note that the night temperatures are lower at Fraser than at 
(/orona, with a few exceptions, which will be considered later. 

In individual cases the temperature at the lower station may be as 
much as 40*^ F. (22.22 C), lower than that at the upper station. In 
general the course of the temperature at the two stations is parallel; 
but there are many exceptions, and the times of the daily maxima 
and minima are not always the same. So, too, the times of accidental 
maxima and minima are rarely the same. The great differences in 
the temperatures and the reversals of the usual gradient between an 
upper and a lower station is ascribed to the chilling of the surface air 
resting on the mountain sides and its subsequent drainage to the 
bottom of the basin, whence there is little opportunity for escape by 
gravity. Coupled with this cause, must also be ascribed the influence 
of nocturnal radiation under the clear skies and dry atmosphere of 
Colorado. The undue cooling at the lower station is apparently as 
effective in summer as in winter, but the very great individual differ- 
ences above spoken of occur only in the anticyclonic weather of 
winter. 

The lowest temperature at Fraser during the winter of 1909-1910 
was -47*" F. (-44 C), at 7 a. m., December 17, 1909. At the same 
hour the temperature at Corona was — 22° F. ( — 30 C). The lowest 
temperature at Corona during the same winter was —30° F. ( — 34 C), 
at the hours of 5, 6, and 7 a. m., February 17, 1910. The tempera- 
tures at Fraser for the corresponding hours were —17°, —18°, and 
-16° F. (-27, -28, and -26 C). 

The fact above stated that the average temperatures for the night 
hours were not always lower at Fraser than at Corona leads to the 
inference that the temperature distribution between two stations at 
different elevations is sometimes conditioned by circumstances other 
than local topography and difference in altitude. The differences 
in temperature between an upper and a lower station are always 
least at night and greatest during the warmer hours of the day. In 
the Rocky Mountain region it seems that the vertical temperature 
distribution depends largely upon whether the weather is under the 
control of cyclonic or anticyclonic conditions. Thus, in cyclonic 
weather there is greater movement in the lower layere of the atmos- 
phere than in anticyclonic, and this movement, especially in a vertical 
direction, tends to create a temperature gradient closely approximat- 
ing adiabatic conditions. We may at th:s point anticipate the dis- 
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cussion somewhat by referring the reader to Table II, wherein the 
afternoon temperature gradients between Fraser and Corona are 
shown to be ahnost equal to, and in some cases even in excess of, the 
adiabatic rate for dry air, viz, 1® C. per 100 meters. 

The surface air in the park at Fraser is warmed very rapidly after 
the sun rises and soon must tend to rise as in the case of the mountain- 
valley winds described by Dr. Hann in Handbuch der Klimatologie, 
english translation by Ward, pages 333-338. Ascending currents 
from the valley floor must, as soon as they reach the altitude of the 
rim of the basin, intermingle with the prevailing westerly winds at 
that height and blow directly across the mountain pass in which 
Corona is situated. These winds have been chilled by adiabatic 
expansion and on arriving at Corona have the temperature proper 
to the difference in elevation between the two places. In cyclonic 
weather ascensional currents are more Ukely to develop than in anti- 
cyclonic, and there is more cloudiness. As already stated, these 
phenomena tend to produce a temperature gradient that closely 
approximates the adiabatic. On the other hand, anticyclonic control 
of the weather tends to produce a vertical temperature gradient 
that in the case under consideration approaches zero. Clear anti- 
cyclonic weather is favorable to nocturnal radiation, followed by 
air drainage, and these processes tend to overcome the natural ver- 
tical gradient between Fraser and Corona, due to diflFerence in ele- 
vation. An example from the actual readings during anticyclonic 
weather will make this clear. On the night of August 25-26, 1910, 
an anticyclone crossed the central Rocky Mountain region and the 
next day at 8 a. m. was central in the lower Missouri Valley, 
the high pressure extending westward over Colorado. The actual 
hourly temperatures, in Fahrenheit degrees, for the day at Corona 
and Fraser illustrate so fully the remarkable differences between this 
pair of stations that they are here given in full: 

Hourly temperatures at Corona^ 3^554 metersj and Fraser^ g,609 meters, on August t6, 
1910f anticyclonic conditions. 
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The greatest hourly difference between the above readings was 
26° F. (14.44° C.) at 5 a. m., and the average difference, plus or 
minus, was 13° F. (7.22° C), while the difference in the mean daily 
temperature was only 1° F. (0.56° C), and the mean gradient between 
the two places on that day was 0.06° C. per 100 meters. 

If now we apply the principles enunciated in the foregoing to the 
exceptional temperature differences of February and November, we 
shall find that for February, 1910, the weather over Colorado was 
under anticyclonic 'control on 18 days and under cyclonic control on 
the remaining 10 days, while in November of the same year cyclonic 
control dominated. In consequence we find a negative temperature 
gradient throughout the 24 hours, as we would expect. 

When a cyclone passes jeastward, either directly over Colorado or 
far to the northward, there is a lag in the time of occurrence of the 
high surface temperatures at the lower stations as compared with 
the upper. 

The surface air in cyclones which traverse the Rocky Mountain 
region, as elsewhere in the United States, is relatively warm even 
at the altitude of Corona, as abundant observations show. The 
relatively high temperatures, however, do not persist after the center 
of the cyclone passes to the eastward of the station, and this is true 
whether an anticyclone closely follows the cyclone or not. The tem- 
perature at a high station falls also whenever precipitation occurs 
at or near the station. On the other hand, the warming at a lower 
station generally takes place 24 hours after the rise at a high-level 
station, which is in close proximity. Perhaps the best use the fore- 
caster in the Rocky Mountain region makes of the high-level readings 
is to determine the approach of a cyclone, since in the Rocky Moun- 
tain region at least the rise in temperature in the advance of a 
cyclone appears to take place in the upper levels before it does in the 
lowlands. 

The most frequent weather type bringing snow and high winds in 
Colorado and New Mexico in winter is the pressure distribution 
which accompanies a cyclone central over southern Utah, northern 
Arizona, or southwestern Colorado, separated by the Rocky Moun- 
tains from a strong anticyclone that moves southeastward from 
Montana. This distribution of pressure, a high on the eastern side 
of the mountains and a low west of them, is attended by heavy snow 
in the mountains and even on the plains far to the eastward, which 
often continues for several days. It has been observed that when 
the temperature at the high-level stations is falling the western 
depression will not cross the mountains; it either fills up or slowly 
drifts eastward over the lower levels of southern New Mexico. 

The general movement of the atmosphere in the Rocky Mountain 
region is from the west. There is, however, considerable easterly 
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movement of the wind, apparently as an indraft toward cyclones 
advancing from the Pacific. Such indraft must be looked for on the 
high plains of Wyoming and New Mexico but not on the highest 
summits of the central Rocky Mountains. Thus, for example, on 
the high plains of Wyoming, where the altitude does not greatly 
exceed 2,194 meters (7,200 feet), as at Laramie, Wyo., the record 
of easterly winds from 3 years' automatic registry is as much as 
24 per cent, and of tliis more than half is from the southeast. At 
Pikes Peak, the highest point from which records are available, only 
1 per cent of the wind movement is from the southeast, and at Corona 
an east wind is rarely observed. The mean direction of the wind 
for winter at Pikes Peak is N. 73'' W.; Corona, S. 86'' W.; Laramie, 
Wyo., S. 53° W. 

In considering the movement of the air across the Rocky Moun- 
tains it is important to examine the diurnal variation of the direction 
of the wind, particularly on the plains directly east of the mountains. 
For this purpose figure 1 was constructed from the automatic record- 
ing sheets at Pikes Peak, Denver, and Colorado Springs for the 
winter months only. The wind at the Peak veers a little in the day- 
time, from west to west-northwest and back again in the afternoon. 
At the plains stations there seems to be a wind blowing obliquely 
toward the mountains in the afternoon, and away from the moun- 
tains at night. District Forecaster Brandenburg says that a similar 
movement obtains to the Kansas line. (Bulletin Q, Climatology of 
the United States, p. 861.) The trend of the mountains in eastern 
Colorado is very nearly north and south. At Colorado Springs it 
will be noticed from figure 1 that the winds in the night and early 
morning hours blow very nearly parallel to the mountains, being 
southerly directed; in the afternoon hours they blow obliquely 
toward the mountains from a point a little east of south. 

From these brief considerations of the air movement across the 
mountains, we now turn to the temperature decrease with altitude, 
as shown in Tables II and III. 

The decrease of temperature between the summit of the Rocky 
Mountains and stations on the plains to the eastward may be taken 
as characteristic of that whicli obtains in the ulterior of a continent 
far removed from the source of moisture and in air that has, there- 
fore, only a small per cent of moisture. A distinction should also 
be made between the west and the east slopes of the mountains. On 
the western slope the lowest layers of air, those in contact with the 
earth's surface, must rise as they cross the divide, while on the eastern 
slope the tendency will be for the air to sink toward the plains by 
reason of the low temperature it has attained in its ascent on the 
windward side. 
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The average rate of decrease in temperature between Corona and 
Denver for each hour of the day will be found in Table III, at the 
bottom of which has been added, for the sake of easy reference, the 
average rate of temperature decrease for each month of the year at 
another pair of stations on the leeward slope of the mountains, viz, 
Pikes Peak and Colorado Springs, Colo.; and also for a pair of sta- 
tions in the Austrian Alps, viz, the summit of the Sonnblick, eleva- 
tion 3,105 meters, and Kolm-Saigum, elevation 1,605 meters.* 

The average annual gradient between Corona and Denver for a 
single year's observations is 0.707 C. per 100 meters, a Uttle higher 
than that already found for the pair of stations, Pikes Peak and 
Colorado Springs, from about two years' observations, viz, 0.660 C. 
per 100 meters. For the Swiss Alps, J. Maurer has found a final 
mean gradient of 0.510 C. per 100 meters for the northern slope and 
0.588 C. for the southern, while Hann found 0.507 C. for the northern 
and 0.600 C. for the southern slope of the Austrian Alps. The 
gradients between the summit of the Sonnblick and Kolm-Saigum 
are in fair agreement with those of eastern Colorado when the cli- 
matic differences between the two places are taken into consideration. 
The smallest gradient occurs in the winter months and the largest in 
the spring months at both places. The gradients at Colorado sta- 
tions in the afternoon hours of summer closely approximate the adia- 
batic rate for dry air. This is true only for summit stations and 
plains stations to the eastward. On the other hand, the decrease of 
temperature with increase of altitude on the western slope of the 
mountains, so far as Fraser can be said to represent the western 
slope, exceeds the adiabatic rate for dry air in the afternoon hours 
from August to November and is about equal to it in July of the 
year under consideration. The large gradient in the afternoon hours 
is believed to be due to the great heating of the surface air on the 
floor of the basin in which Fraser is situated. 

Surface heating begins an hour or so after sunrise. It reaches its 
maximimi hourly amount in summer, 5.28® C, between the hours of 7 
and 8 a. m. The nearest approach to so great a change in the air 
temperature during the diurnal period in summer is at Santa Fe, 
N. Mex., a high plateau station, where it amounts to 2.83° C. between 
6 and 7 a. m. The greatest hourh' change at Corona in sunamer is 
but 2° C, and the time of occurrence is later in the day. The nu- 
merical values of the loss of heat from one hour to the next as indicated 
by the hourly mean temperatures are not so great as those of the 
gain in heat, but there are more hours when the temperature of the 
air is falling than when it is rising. In both winter and stmmier the 
time of greatest gain in heat during the diurnal period occurs earlier 



1 Der Tagllche Gang der Temperatur iind des Sonnenscbelns auf dem Sonnbllckgipfel. W. Trabert, 
Wien, 1892. 
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at the lower than at the higher stations throughout the Rocky Moun- 
tain region. This would indicate a lag in the time of the daily maxi- 
mum temperature at the higher stations. The records themselves are 
too short to afford definite conclusions on this point. 

The diurnal range of temperature at Fraser, hke other Colorado 
stations, is among the greatest to be found in the United States. It 
is closely followed by the record at SaUda, Colo., a station in the val- 
ley of the Arkansas, 55 miles from the western edge of the Great 
Plains. The geographical coordinates of Salida are about as follows: 
Latitude 38° 30'' north; longitude 105° 55" west; altitude 2,144 
meters. The river valley is generally narrow and mountains rise on 
either side. At Salida where the observations are made it opens out 
for a short distance to a width of 3 or 4 miles. Some mean diurnal 
ranges of temperature are given in the accompanying small table: 

Diurnal range of temperature {degrees C. ) for the seasons. 



station. 


' Altitude. 


Winter. 


Spring. 


Summer. 

• C. 
6.39 
9.06 
20.50 
20.89 
15.55 


Autumn. 


Pikes Peak 


Meters. 
4, 301 


• C. 
4.44 
6.94 
15.61 
16.87 1 
14.06 


• C. 
6.22 

7.94 
18.50 
18.55 
14.44 


• C. 
6.39 


Corona 

SaUda 

Fraser 

Denver 


1 3,554 

2,144 

2.609 

1,630 


8.28 
18.33 
19.17 
15.55 



As may be seen from this exhibit, the diurnal range of tempera- 
ture is small at the higher stations, and this is the rule the world over. 
The range is unexpectedly large at Fraser and SaUda. The valley 
at the latter place is open to the southeast, and there is some oppor- 
tunity for the cold air that descends the mountain sides to drain 
away. 

The data in Table IV were prepared in an attempt to associate 
excessive cooling at Fraser with the type of weather prevailing at 
the time. The connection between anticyclonic weather conditions 
and low night temperatures is unmistakable. The absolute cooling 
depends somewhat, however, upon the position and movement of 
the anticyclone. The greatest lowering of temperature evidently 
occurs when an anticyclone occupies the region to the northwest of 
Fraser, and stretches in an east-west direction from western Wyo- 
ming to southeastern Idaho, with little movement of the center. 
(See the daily weather maps, Feb. 2-7, 1910.) The converse of the 
above, viz, little air drainage and reduced nocturnal radiation, oc- 
curs with strong winds, cloudiness, and general precipitation, mostly 
in connection with the movement of an anticyclone southeastward 
from Montana along the eastern slope of the mountains, at the same 
time that a cyclone is central west of the mountains and southwest 
of Fraser. (See the daily weather maps of Feb. 15 and 16, 1910.) 
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In general, the processes which cause a duninution of nocturnal 
radiation, and consequently a high night minimum temperature at 
points situated hke FraSer are the same as those which precede pre- 
cipitation. Evidently they have some prognostic value, and it may 
be worth while to pursue the matter further. 

I desire to express my obUgations to Mr. Frederick H. Branden- 
burg, district forecaster, with headquarters at Denver, Colo., for read- 
ing the manuscript of this paper and offering valuable suggestions. 
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Table I. — Hourly mean temperatures (F.)» Corona (^,55-f meters) and Eraser {2,609 

meters). 



I January, 
1910. 



February, 
1910. 



March, 
1910. 



Hours. 



April, 1910. 



Coro- 
na. 



1 a. m 

2a. m 

3 a. m 

4 a. m 

5 a. m 

6 a. m 

7 a. m 

8 a. m 

9 a. m 

10 a. m 

11 a. m 

Noon 

Ip. m 

2p. m 

3p. m 

4p. m 

5p. m 

ftp. m 

7p. m 

8p. m 

9p. m 

10 p. m 

11 p. m 

12 night. . . . 

Mean 



• F. 
9.0 
9.0 
8.6 
8.8 
S.1 
8.5 
9.0 
10.0 
11.0 
11.8 
12.6 
13.3 
18.6 
13.3 
12. 5 
11.6 
10.5 
10.2 
10.0 
9.9 
9.7 
9.5 
9.6 



10.4 



Fra- Coro- 
ser. na. 



4.1 

3.3 

2.6 

1.8 { 

0.7 

0.4 

0.2 

3.1 I 

8.1 
13.7 
19.1 
21.7 
23.2 
SS.ft 
22,6 
19.3 
15.8 
12.6 
10.7 

9.1 

7.7 

6.4 

5.1 

3.7 



9.9 



" F. 
3.0 
2.4 
2.1 
1.9 
1.8 
1-4 
1.6 
2.5 
3.8 
5.0 
6.6 
7.4 
8.3 
8.6 
8.4 
8.0 
6.7 
5.4 
4.6 
4.4 I 
4.4 

4.2 I 

3.3 I 
3.1 I 



Fra- 


Coro- 


ser. 


na. 


• F. 


* F. 


2.9 


21.4 


1.9 


21.0 


2.9 


20.4 


2.6 


20.0 


2.4 


19.6 


1.9 


19.8 


2.1 


20.1 


6.1 


21.4 


lao 


25.3 


14.6 


25.2 



19.2 
22.4 
23.6 
84.1 
84.1 
22.5 
18.4 
15.7 
13.6 
12.4 
10.9 
9.5 
6.7 
6.2 



26.8 
28.3 
29.3 
29.8 
80.8 
29.9 
28.7 
26.4 
24.4 
23.6 
23.3 
22.6 
22.4 
22.0 



Fiu- 
ser. 



• F. 
20.5 
19.2 
17.7 
16.7 
15l7 
IB. a 
16.3 
24.4 
31.8 
37.9 
42.0 
44.1 
44.6 
45.0 
45.8 
44.2 
42.7 
35.7 
31.7 
29.3 
27.3 
24 2 
23.1 
21.0 



4.5 11.4 24.2 I 29.8 



Coro- 
na. 



• F. 
22.6 
22.1 
21.5 
21.2 
90.7 
21.5 
23.5 
25.2 
27.1 
28.1 
29.3 
30.1 
30.7 
80.8 
30.2 
29.3 
28.3 
26.8 
25.5 
24.9 
24.5 
241 
24 
23.4 



25.6 



May, 1910. June. 1910. 



Fra- Coro- 
ser. I na. 



• F. I 

23.6 ' 
23.2 
22.1 

21.6 
244 
28.3 I 

35.1 I 
40.0 

42.3 ! 

44 ; 

45.7 1 

46.4 I 
47.8 

46.8 I 
45.6 I 
44 ' 

40.9 I 
349 I 

30.5 I 
28.3 I 

26.6 ' 
25.9 I 

25.2 , 



* F. 
21. \ 
26.8 
26.0 
26.6 
26.0 
27.1 
28.6 
30.0 
32.4 
33.7 
34 7 
36.6 
86JI 
86.8 
35.9 
3&1 
34 4 
33.5 
32.0 
30.8 

29.7 I 

28.8 , 
28.6 I 
30.2 I 



Fra- 
ser. 



• F. 
28.0 
26.8 
26.1 
H.7 
26.1 
31.4 
36.8 
42.5 
46.6 
49.5 
51.1 
61.2 
51.6 
68.1 
51.7 
60.8 
50.1 
47.1 
41.9 
38.5 
36.0 
33.7 
32.0 
30.2 



33.9 I 31.0 I 39.9 



Coro- 
na. 



• F. 
40.9 
40.9 
40.9 
41.0 
41.2 
42.0 
44 2 
46.1 
48.3 
49.7 
50.5 
51.2 
50.8 
614) 
49.8 
49.0 
47.7 
48.1 
46.4 
44.8 
43.5 
42.9 
41.7 
41.1 

45.6 



Fra- 
ser. 



• F. 
35.7 
34 
32.5 
30.6 
32.8 
39.8 
48.0 
55.3 
61.3 
62.7 
64.5 
64.8 
64 1 
64.1 
63.9 
63.0 
62.3 
60.6 
54.4 
48.7 
46.8 
45.4 
40.7 
38.1 

50.6 



Hours. 


July, 1910. 




Coro- 
na. 

• F. 
45.6 
46.4 
46.2 
46.5 
47.0 
47.8 
50.6 
49.0 
52.6 
53.4 
68.7 
53.5 
52.6 
52.2 
50.8 
50.8 
50.4 
50.3 
49.2 
47.7 
46.8 
46.1 
45.6 
47.2 


Fra- 
ser. 

• F. 
41.4 
39.8 
38.1 
36.6 
56.3 
42.3 
50.0 
56.8 
62.9 
66.9 
68.9 
68.8 
68.3 
67.8 
67.0 


1 a. m 


2 a. in 


3 a. m 


4 a. m 


5 a. m 


6 a. m 


7 a. m 


8 a. na 


9 a. m 


10 a. m 


11 a. m 


Noon 


1 p. ID... 


2 D. m 


3 p. m 

4 D. m 


5p. m 

6 p. na 


64.7 ' 
63.2 1 


7 p. in... 


58.2 


8 p. na 


53.0 1 


9 p. m 


50.4 


10 p. m 


46.7 1 


1 1 p. rn 


46.6 


12 night 


44 


Mean 


49.2 


54.4 1 



August, 1910. 



Coro- 
na. 



• F. 
39.1 
41.6 
42.0 
42.2 
42.9 
43.7 
45.7 
45.5 
50.4 
50.8 
58.8 
51.1 
49.8 
49.4 
48.3 
49.4 
47.4 
45.6 
43.3 
42.9 
42.9 
41.6 
43.2 
43.1 



45.6 



Fra- 
ser. 



• F. 

38.2 
36.3 
36.5 
37.2 
32.8 
36.2 
43.8 
53.3 
59.5 
63.6 
67.1 
68.4 
68.5 
68.0 
67.0 
67.8 
(i6.2 
62.8 
542 
48.9 
47.3 
44.8 
43.5 
40.5 



September, 
1910. 



Coro- I Fra- 
na. I ser. 



• F. 
36.0 
35.4 
35.9 
35.5 
55..-? 
35.8 
37.4 
40.3 
42.1 
43.3 
45.6 
45.6 
46.1 
46.4 
45.7 
44.1 
43.0 
41.9 
40.0 
38.9 
38.1 
37.5 
36.9 
36.4 



52.1 I 40.1 

I 



• F. 
34 4 
32.9 
31.9 
30.2 
29. 1 
29.7 
34 9 
44.0 
51.3 
57.2 
61.1 
62.5 
62.6 
68.8 
63.1 
61.5 
68.5 
52.5 
47.8 
44 7 
41.6 
38.8 
37.2 
34 3 



October, 1910. 



Coro- 
na. 



26.8 
26.5 
26.1 
26.7 
26.4 
26.6 
27.1 
28.5 
30.3 
31.7 
33.3 
341 
86.8 
34 8 
34 4 
33.0 
31.4 
30.2 
29.2 
27.3 
27.8 
26.9 
2(i.8 
26.1 



Fra- 



21.0 
19.9 
18.9 
18.0 
17.0 
16.6 
19.4 
28.1 
34 8 
42.6 
47.6 
51.1 
61.8 
51.5 
51.5 
60.3 
45.5 
38.6 
34 3 
31.2 
28.4 
26.2 
26.0 
23.2 



November, 
1910. 



December. 
1910. 



Coro- 
na. 



• F. I 

19.2 I 

19.2 I 

18.8 

18.4 

18.2 

17.6 

18.4 

19.0 

19.9 

21.8 

22.9 

23.8 

24 3 

84.8 

24 2 

22.6 

22.1 

21.7 

20.8 

20.6 

20.3 

20.3 

19.2 

18.4 



Fra- Coro- i Fra- 



I- 



46.0 29.3 I 33.0 , 20.: 



• F. 
2&2 
24 3 
23.4 
22.8 
22.5 
21.6 
20.7 
24 7 
30.0 
35.2 
39.3 
41.2 
42.3 
48.7 
42.0 
40.3 
35.1 
31.9 
30.2 
29.5 
27.9 
27.2 
25.9 
25.1 

30.5 



• F. I 
11.8 i 

11.6 I 
11.3 , 
11.3 
11.2 
11.1 
It.O 
11.6 
11.7 
11.8 I 

12.7 I 
14 1 I 
14 3 , 
15.7 
16.8 
15.3 
15.6 
14 7 
13.8 
12.7 
12.0 
11.6 
11.2 
11.6 

12.7 



y 

6.0 

4 2 

2.9 

2.4 

1.6 

1.5 

1.0 

2.8 

7.6 

13.2 

19.4 

24 1 

26.8 

27.0 

87.8 

24 1 

19.2 

17.9 

1.5.1 

13.2 

11.0 

as 

7.0 
6.0 

12.0 
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Table II. — Average hourly temperature gradients between Fraeer, Colo. (t,S09 metere)^ 
and Corona^ Colo. (3^554 meters) y in degrees C. per 100 jneters. 



Hours. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 




July. 
-0.25 


Aug. 
-0.01 


Sept. 
-0.01 


Oct. 
-0. 34 


Nov. 


Dec. 


An- 
nual. 


Win- 
ter. 


Sum- 
mer. 


1 a. m. 


-0.29 


0.00 


-0.05 


-0.06 


0.00 


-0.30 


0.351-0.40 


-0. 10 -0. 23 


-0.19 


2 a. m. 


-0.3ft 
-0.35 


-0.03 


-0.10 


-0.06 


0.00 


-0.41 


-0.30 
-0.48 


-0. 31 


-0. 16 


-0.39 


0. 19 -0. 42 


-0.18-0.27 


-0.34 


3 a. m. 


-0.06 


-0.16 


0.00 


0.00 


-0.49 


-0.38 


-0.24 


-0.43 


0.271-0.59 


-0. 24 -0. 29 


-0.45 


4 a. m. 


-0.41 


-0.04 


-0.20 


0.00 


-0.10 


-0.61 


-0.59 


-0.30 


-0.31 


-0.4& 
-0.50 


0. 26 -0. 52 


-0.27-0.30 


-0.50 


5 a. m. 


-0.43 


-0.03 


-0.23 


-0.06 


0.00 


-0.49 


-0.63 


-0.60 


-o.ai 


0.25-0.56 


-0.30-0.32 


-0.57 


fia. m. 


-0.48 


-0.03 


-0.27 


-0.17 


0.-25 


-0.13 


-0.32 


-0.44 


-0.35 
-0.15 


-0.54 


0.24 


-0.5<> 


-0.22 


-0.34 


-0.29 


7 a. m. 


-0.52 


-0.03 




0.28 


0.83 


-0.22 


-o.oa 


-0.1 1 


-0.45 


0.14 


-0.58 


-O.IC 


-0.36 


o.o:} 


8 a. m. 


-0.41 


-0.15 


0.20 


0.58 


0.73 


0.54 


0.46 


0.46 


0.22 


0.00 


0.34 


-0.50 


0.21 


-0.26 


0.49 


9 a. m. 


-0.17 


0.36 


0.50 


0.76 


0.83 


0.76 


0.60 


0.53 


0.54 


0.26 


0.59 


-0.22 


0.44 


-0.01 


o.6;j 


10 a. m.. 


-0.11 


0.56 


0.74 


0.83 


0.93 


0.7€ 


0.89 


0.77 


0.83 


0.64 


0.79 


O.IC 


0.64 


0.25 


0.81 


11 a. m.. 


0.38 


0.74 




0.86 


0.96 


0.82 


0.89 


0.87 


0.92 


0.84 


0.96 


0.41 


0.79 


0.51 


0.86 


Noon... 


0.49 


0.88 


0.93 


0.92 


0.91 


0.8C 


0.96 


1.01 


0.99 


1.00 


1.02 


0.60 


0.87 


0.75 


0.92 


1 p. m. 


0.57 


0.90 




0.92 


0.91 


0.78 


0.92 


1.10 


0.96 


0.98 


1.06 


0.75 


0.90 


0.74 


0.93 


2 p.m. 


0.60 


0.91 


0.89 


0.96 


0.93 


0.75 


0.91 


1.09 


0.99 


0.98 


1.05 


0.67 


0.89 


0.73 


0.96 


3 p. m. 


0.60 


0.98 


0.88 


0.98 


0.93 


0.82 


0.95 


1.10 


1.02 


1.00 


1.05 


0.68 


0.92 


0.75 


0.92 


4 p. m. 


0.45 


0.85 


0.85 


0.96 


0.92 


0.82 


0.89 


1.08 


1.02 


1.02 


1.06 


0.52 


0.87 


0.61 


0.96 


5 p.m. 


0.31 


0.69 




0.92 


0.92 


0.86 


0.84 


I.IC 


0.62 


0.83 


0.76 


0.21 


0.74 


0.40 


0.93 


6 p. m. 


0.14 


0.61 


55 


0.83 


0.80 


0.73 


0.80 


1.01 


0.46 


0.49 


0.60 


0.18 


0.59 


0.31 


0.87 


7 p. m. 


0.04 


0.56 
0.47 


0.43 


0.55 


0.58 


0.47 


53 


0.63 


0.34 


0.30 


0.55 


0.01 


0.42 


0.20 


0.64 


8 p. m. 


-0.05 


0.34 


0.33 


0.61 


0.23 


0.31 


0.35 
0.26 


0.20 


0.23 


0.52 


0.02 


0.28 


-0.15 


0.30 


9p.m. 


-0.12 


0.38 
0.31 


0.26 


0.22 


0.37 


0.19 


0.22 


0.01 


0.00 


0.45 


-0.07 


0.18 


-0.06 


0.22 


10 p. m. 


-0.18 


0.10 


0.15 


0.21 


0.15 


0.35 


0.19 


0.02 


0.00 


0.52 


-0.17 


0.14 


-0.01 


0.23 


11 p. m. 


-0.27 


0.20 


0.04 


0.11 


0.19 


-0.01 


0.06 


0.02 


0.02 


-0.01 


0.39-0.25 


0.04-0.10 


0.02 


12 night. 


-0.35 


0.12 


-0.06 


0.11 


0.00 


-0.18 


-0.19 


-0.15 
0.39 


-0.17 


-0.17 


0.39 


-0.33 


-0.08' -0.19 -0.14 

t 


Mean. 


-0.03 


0.41 


0.33 


0.48 


0.56 


0.30 


0.33 


0.31 


0.22 


0.57 


-0.04 


0.32 


0.12 


-0.33 



Table III. — Decrease in temperature {in degrees C. per 100 meters) between Corona 
{Sf654 meters) and Denver (1^630 meters). 



Hours. 


Jan. 


1 a. m... 


0.59 


2 a. m . . 


0.59 


3 a. m . . 


0.57 


4 a. m . . 


0.67 


5 a. m . . 


0.58 


6 a. m . . 


0.50 


7 a. m . . 


0.56 


8 a. m . , 


0.66 


9 a. m . . 


0.56 


10 a.m... 


0.59 


11a.m... 


0.72 


Noon.... 


0.77 


1 p.m.. 


0.82 


2p. m.. 


0.86 


3 p. m.. 


0.86 


4 p.m.. 


0.84 


5p. m.. 


0.84 


6 p. m.. 


0.78 


7 p. m.. 


0.74 


8p.m.. 


0.71 


9 p.m.. 


0.70 


10 p.m.. 


0.67 


11 p. m.. 


0.64 


12 night. 


0.61 


Denver- 




Corona 


0.68 


P i Ic e 8 




Peak- 




Colo- 




r ado 




Springs 


0.63 


8 onn- 




bllck- 




Kolm- 




Sai- 




gumi.. 


0.49 



Feb. , Mar. 



0.62 

0.61 I 

0.61 

0.68 

0.66 

0.69 

0.55 I 

0.67 

0.65 ' 

0.76 

0.80 

0.85 ' 

0.88 , 

0.91 

0.96 I 

0.96 

0.96 

0.90 

0.84 I 

0.78 

0.74 

0.71 

0.71 

0.67 



0.57 



0.67 



0.61 

0.60 

0.68 

0.58 

0.67 

0.55 

0.53 

0.62 

0.74 

0.84 

0.92 

0.94 

0.94 

0.97 

0.97 

0.95 

0.96 

0.99 

0.94 

0.87 

0.80 

0.74 

0.68 I 

0.64 



Apr. 



0.76 
0.64 
0.62 
0.61 
0.61 
0.69 
0.60 
0.60 
0.77 
0.83 
0.87 
0.89 
0.90 
0.93 
0.96 
0.96 
0.96 
0.97 
0.89 
0.84 
0.79 
0.74 
0.69 



0.74 0.77 0.78 



0.68 



0. 63 I 0. 73 



May. 


June. 


0.61 


0.52 


0.59 


0.63 


0.59 


0.42 


0.57 


0.40 


0.55 


0.37 


0.56 


0.41 


0.57 


0.49 


0.62 


0.68 


0.66 


0.66 


0.60 


0.71 


0.73 


0.76 


0.75 


0.79 


0.79 


0.8fi 


0.81 


0.84 


0.81 


0.84 


0.82 


0.01 


0.82 


0.93 


0.82 


0.87 


0.79 


0.81 


0.76 


0.74 


0.73 


0.69 


0.71 


O.M 


0.65 


0. evj 


0.(« 


0.5S 


0.68 


0.67 


0.72 


0.74 


0.73 


0.77 



July. 



0.69 
0.67 
0.60 
0.46 
0.41 
0.43 
0.47 
0.66 
0.66 
0.74 
0.80 
0.88 
0.94 
0.97 
1.01 
0.97 
0.95 
0.89 
0.84 
0. 79 
0.75 
0.72 
0.(S9 
0.(50 

0.72 



0.72 



0.66 
0.56 
0.52 
0.49 
0.47 
0.46 
0.44 
0.66 
0.56 
0.67 
0.71 
0.79 
0.89 
0.91 
0.96 
0.90 
0.93 
0.95 
0.89 
0.79 
0.72 
0.70 
0.61 
0.57 

0.70 



0.66 



Sept. 



0.60 
0.48 
0.64 
0.52 
0.51 
0.60 
0.47 
0.61 
0.68 
0.67 
0.72 
0.78 
0.81 
0.84 
0.85 
0.87 
0.87 
0.85 
0.79 
0.74 
0.71 
0.»i5 
0.(U 
OA'ti 

0.67 



Oct. 



0.66 
0.66 
0.53 
0.53 
0.64 
0.52 
0.48 
0.53 
0.64 
0.73 
0.80 
0.89 
0.90 
0.92 
0.97 
0.98 
0.97 
0.91 
0.82 
0.80 
0.72 
0.(i8 
0. (W 
0.61 

0.72 



0.64 I 0.63 



0. 66 05. 7 



Nov. I Dee. 



0.80 I 

0.86 

0.57 ! 

0.58 ' 

0.58 I 

0.70 

0.58 

0.66 

0.57 ' 

0.60 

0.69 

0.75 

0.81 

0.85 

0.91 

0.95 

0.93 

0.87 

0.85 

0.77 

0.73 

0.69 

0.68 

0.66 

0.73 



0.61 



0.54 



An- 
nual. 



0.49 

0.50 

0.51 

0.49 

0.48 

0.50 

0.49 

0.47 

0.64 

0.67 

0.77 

0.82 

0.85 

0.84 

0.85 

0.84 I 

0.76 I . 

0.73 '. 

0.(J8 I. 

0. (?5 I . 

0.(i2 I. 

0.58 '. 

0.57 . 

0.52 



0.63 0.707 



0. 68 0. 660 



^W. Trabert. Der TSgliohe gang der Temperatur und des Sonnenscheins auf dem Sonnbliokgipfel. 
Wlen, 1893. 
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Table IV. — Synchronoxis temperatures at Fraser and Coronay February and July^ 1910. 

[In the column of differences the minus signs Indicate that the lower station was colder than the upper 
one and the absence of signs the contrary.] 



Days. 



1. 

2. 

3. 

4. 

6. 

6.. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14., 
16., 
16., 
17., 
18.. 
19., 
20. 
21. 
22.. 
23. 
24.. 
25., 
26.. 
27. 
28.. 
29.. 
30. 
31. 



February, 1910. 



2 a.m. 



19 
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-22 
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-23 
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76 
76 
77 
65 
56 



15 
13 
15 
15 
16 
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11 
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19 
14 
11 
25 
14 
26 
28 
19 
8 
19 
15 
20 
18 
8 
4 
17 
20 



Mean., 



2.4 0.5 1.9 7.4 22.6 16.2 



45.4 



40. 3 5. 1 



53.5 



60.9 



15.4 




Fig. 1.— Average winds during winter months. 
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(IX) WAVES OF PRESSURE IN THE ATMOSPHERE RE- 
CORDED BY AN INTERFEROMETER BAROGRAPH. 

By Albert C. Cbehore, Ph. D., and George O. Squier, Ph. D. 
[Dated Apr. IS, 1911.] 

At the present time there is a special interest in problems relating 
to the physics of the atmosphere. The realization of dynamic flight 
has created a demand for new information concerning the atmos- 
phere. A knowledge of the exact state of the atmosphere at the 
exact time and place of flight is much desired by those whose machines 
travel at the rate of over 60 miles an hcur. The ordinary instru- 
ments available for pressure and wind are the various forms of barome- 
ter and anemometer, respectively. 

The atmosphere is never in a state of rest. Practical aviators 
saj^ that the aerial path is made up of continual eddies and whirls, 
bumps and holes, gusts and swirls. Unlike the chauffeur, the aviator 
can not see his road, but must feel it. His portable aneroid-barograph 
has come to be his standard instniment for determining his altitude, 
but its use for this purpose determines the performance of the aviator 
and his own ups and downs rather than the changes in the state of 
the atmosphere with respect to the earth. The latter is given by a 
stationary barograph, but this only shows pressure changes of long 
period — longer than are particularly useful for the aviator's purpose. 

The accompanying figures, 1, 2, and 3, are copies of films giving 
original photographic records of local pressure changes in the atmos- 
phere during brief intervals of time. Figures 4 and 5 are the graphs 
of the pressure-time curves deduced from measurements on the 
original records, figures 2 and 3. Changes taking place from second 
to second are clearly shown. Intervals of one minute of time are 
indicated on the photograplis by the heavy transverse lines. 

The instrument by which these records were obtained is shown in 
figure 6. The essential part of this is a set of eight standard aneroid 
cells. A, from which the air is exhausted, such as are used in the 
Richard barograph. These cells continually expand and contract 
in conformity with the varying atmospheric pressure. In the com- 
mon aneroid barometer these expansions and contractions are mag- 
nified several hundred fold by a system of mechanical levers. The 
*'lost motion'' attending any such combination of levers and pivots 
in the nature of things obliterates all of the delicate and rapid motions 
that are present in the cells when they are entirely disconnected 
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from the levers. The indications that the levers show are those 
grosser changes of pressure taking place slowly in extended intervals 
of time. 

For the purpose of observing and recording the minutest motions 
of expansion and contraction of these cells the method of the inter- 
ference of light has been applied. The power of the method is so 
great that the real motion of the cells is magnified about 50,000 times 
instead of some hundreds of times as with levers, and at the same 
time the cells are absolutely free from contact levers wliich would 
mask the real motion. 

The pile of eight cells is mounted on the brass base, B, having 
three brass posts extending up to the level of the uppermost cell. 
To form interference bands a plane glass plate silvered on its upper 
surface is mounted in a horizontal position on the center of the upper 
cell so as to form a part of it, and rises and falls as the atmospheric 
pressure allows the cells to expand or contract. To prevent oscilla- 
tions of the cells laterally as a whole, they are tied to the three up- 
right posts by silk fibei-s attached thereto in a horizontal plane, so 
as not to interfere with the free vertical motion of the system. A 
second plane glass plate thinly silvered on the underside is supported 
by three leveling screws bearing on the tops of the three posts. Tlie 
two plates of glass together form the interference system. 

A mercury vapor lamp is \ised as the source of light and is placed 
almost directly above the two interference plates. A real image 
of the bands, caused by the reflection upward of the light from the 
two horizontal interference plates, is formed on the ground glass 
of a camera placed with the axis of its lens in a vertical position and 
the plane of its ground glass in a horizontal position. 

In adjusting to produce interference bands a convenient method 
is to lower the upper plate by the adjusting screws until it rests 
upon the lower plate. In this position the bands are easily focused 
on the ground glass. The upper plate is then gradually raised by 
the adjusting screws, and the bands may thus be kept in the field 
of view continuously. When the separation of the plates is suffi- 
cient to leave the barometer cells free, the bands will appear as 
circles, and the center of the system of circles may by the adjusting 
screws be located in any desired part of the field. Since the upper 
interference plate is supported on the three posts by the frame of 
the instrument, and the lower plate moves with the cells in a vertical 
direction, the distance between them for small displacements is 
changing by an amount proportional to the change of pressure of 
the atmosphere. As the lower plate rises with an expansion of the 
cells, caused by a fall in the pressure of the atmosphere, the circular 
interference bands contract and diminish to a point and disappear 
one after another. 
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To obtain a photographic record of the motion of these circular 
bands upon a uniformly moving film a slit is placed transversely 
across the film and the real image of the bands focused upon this, so 
that the center of the system of circles falls approximately upon the 
sht. The light which passes through this slit falls upon the moving 
film and forms a series of alternately light and dark bands selected 
along a diameter of the circles, and as they expand and contract 
with the atmospheric pressure each band makes its own record upon 
the film as a wavy or sinuous line. The feeding of the film is accom- 
plished by clockwork at a uniform rate, so that all distances along 
the fihn represent time. At regular intervals of one minute all 
light is shut off from the film for a very brief time, thus marking 
minute intervals on the record. 

Since a change in the distance between the two interference plates 
of exactly one-half wave length of the particular kind of light used 
causes a motion of the fringe system of just one band, the expansion 
and contraction of the barometer is determined from the record by 
counting the number of bands as they appear and disappear. To 
illustrate the method, we explain the manner in which the curve in 
figure 5 is obtained from the photograph, figure 3. 

Select any point as an origin for measuring on the photographic 
film distances which represent time, and with dividers lay off these 
distances to the points where the bands appear or disappear, as 
abscissae on the cross-section paper; the number of each successive 
band becomes its corresponding ordinate. Any whole number may 
be assigned to the band we start with, because we are concerned 
with relative and not absolute values of pressure; but each succeed- 
ing band takes a number one unit greater or less than its predecessor, 
as the case may be, unless a maximum or minimum point is passed. 
In other words, the resulting curve, e. g., figures 4 and 5, not only 
records the total number of bands passing by, but the times at which 
they pass. Maximum and minimum points are easily distinguished 
on the photograph, as each maximum point is surrounded by a 
number of closed bands of an elliptical shape, and the minimum 
points are indicated by two bands which approach each other from 
the sides of the record, forming a sort of a hyperboUc curve. 

The general form of the pressure-time curve is shown by those 
bands toward the margin of the record farthest removed from the 
center of the system, but the displacements or ordinates of this 
curve are not exactly proportional to the pressure changes, as is 
the curve that is obtained by measurements at the center, as above 
shown. 

When the circular bands contract to such an extent that a given 
circle takes the former position of the circle next smaller, then the 
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interference plates have approached each other by a distance equal 
to one-half of a wave length of the particular kind of hght used. 
Taking the wave length of the adopted band of the mercury vapor 
light as 40.47X10"^ centimeters, the half wave is 20.23X10-* centi- 
meters. The diameter of the band nearest the center, just as the 
next band is appearing at the center, is approximately 1 centi- 
meter at the ground glass of the camera, and as this band contracts 
to zero for a motion of one-half wave length in the cells, the degree 
of magnification is obtained by dividing 1 centimeter by the half 
wave length of light, which gives 49,400, or approximately 50,000 
times. 

The intervals of time between the points corresponding to con- 
secutive bands represent the times required for the cells to deflect 
just one-half wave length of light, and for small changes this motion 
is exactly proportional to the changes of atmospheric pressure 
causing the displacements. Hence, the numeration of the inter- 
ference bands as ordinates and the distances along the record films 
as abscissas give a true ** pressure- time" curve of atmospheric 
changes. To convert the ordinates of this curve into barometric 
pressure only requires that the scale readings of this aneroid barom- 
eter be compared with those of a standard mercurial barometer. 

It is instructive to watch the expansion and contraction of the 
circular interference bands as the}' pass through cycles of changes 
back and forth, at one time so steady and regular as to show onK a 
few changes of bands within a minute of time, and again so fast that 
they can not be counted with certainty. 

As the cells are free to vibrate they are somewhat sensitive to 
mechanical jars and vibrations. When the instrument stands on an 
ordinary- bench the passing of a railroad train half a mile distant 
visibly causes slight oscillations of the bands. These disturbances 
are, however, easily prevented by properly mounting the instrument. 
This phenomenon suggests that a similar method may be applied to 
the study of vibrations of the earth, giving most delicate seismo- 
graphic records. 

The interference method can be applied to the mercurial barom- 
eter as well as to the aneroid, and thus increase its sensitivity , 
but the aneroid seems much more suitable for the purpose when the 
rapidity of the changes is considered. The volume and mass of the 
mercury in a mercurial barometer is likely to mask the effect sought 
to be measured, but the light thin cells of the aneroid seem to be 
ideal for the purpose. From long observation of the motions of the 
bands at diflFerent times there are found to be periods when the\ pass 
so rapidly that it is difficult to count them. 
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(X) THE AMOUNT AND VERTICAL DISTRIBUTION OF 
WATER VAPOR ON CLEAR DAYS. 

By W. J. HUMPHBEYS. 

[Dated July 10, 1911.] 

It is of especial importance to anyone using a bolometer or a 
pyrheliometer to know the approximate amount of water vapor 
through which the radiation reaching his instrument has passed. For 
this purpose the value given by Hann ^ is commonly used, though it 
was obtained from a general average of the moisture distribution on 
all sorts of days, while that which is actually needed is the average 
amount of moisture on clear days only, or, best of all, the particular 
amount through which the solar radiation passed at the given time 
and place of observation. 

Presumably this quantity is capable of direct evaluation by spectro- 
scopic and holographic methods;. but as such methods have not yet 
been satisfactorily applied to this purpose, and as it may not always 
be convenient to use them, even should they be devised, it seems 
desirable to determine as closely as possible, and in some other way, 
the amounts of water vapor in the atmosphere on distinctly bolometric 
or exceptionally clear days, and, if possible, to find a relation between 
these amounts and some easily measurable quantity such that from 
the values of the latter the corresponding values of the former may 
at once be computed. 

With this object in view, the records of hundreds of balloon flights 
have been examined, and among them 74 found which were obtained 
on cloudless days. All these have been us^d for obtaining the data 
needed, and these alone, since, as above implied, both the distribution 
and the amount of moisture in the atmosphere generally are different 
when the sky is clear from what they are when it is cloudy, and since 
also the bolometer and the pyrheliometer are seldom used except 
when the sky is essentially free from all condensation. 

The data used in this study pertain to Europe alone, but pre- 
sumably are fai;;ly representative of conditions everywhere, since 
they cover the observations of several years and were obtained at 
many different places. A larger number of observations would, of 
course, give smoother curves, but the final conclusion probably would 
not greatly differ from that drawn from the present limited number. 



1 J^hrbuch der Meteorologie, second edition, p. 171, Leipzig, 1906. 
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Nevertheless it must be distinctly remembered that the amoimt and 
distribution of water vapor in the atmosphere differs more or less 
from day to day and from place to place, as is evident from Table I, 
and that therefore, however large the number of observations from 
which averages might be obtained, such values could apply only 
approximately to any given case and should be used only when more 
exact values are unnecessary or unavailable. 

Table I gives the date and place of each balloon flight used in this 
investigation and also the grams of water vapor per cubic meter at 
the respective elevations. This latter portion of the table, the grams 
per cubic meter, was computed from the original corresponding 
records of temperature and relative humidity. The flights commonly 
were begun about 8 o'clock in the morning. Those of the free balloons 
generally lasted about two hours; the others several hours longer. 

As a matter of convenience, and for whatever it may be worth, the 
data are grouped according both to season and to the type of balloon, 
free or manned, used in securing them. 

Table II gives the average number of grams of water vapor per 
cubic meter at different levels, both for the several seasons and for 
the year. It also gives the total number of observations, using both 
the manned and the free balloons, from which each average was 
obtained. 

In computing the yearly averages the corresponding spring and fall 
values were taken once each and the sununer and winter values twice 
and the sum divided by 6. This was because of the corresponding 
ratio, 1 to 2, of the assumed lengths of the seasons. 

All the observations used are recorded in the Veroffentlichungen der 
Internationalen Kommission fiir wissenschaftliche Luftschiffahrt. 
Several other pubheations were consulted, but no additional usable 
data were found. 

Figure 1 represents Table II in graphical form. It will be noticed 
that all curves are essentially smooth and similar. The spring and 
fall curves at an elevation of about 2.5 kilometers, and the sunmier 
curve at an elevation of about 3 kilometers, all show a departure from 
regularity and indicate a tendency to a maximum of humidity. 

This tendency to a maximum of humidity occurs just above one of 
the levels of maximum cloudiness, the cumulus level, and therefore 
is not in the least a mere accident. To be sure there were no clouds 
at this or any other level at the times of observation, but of course 
there recently had been, say, the night or the day before. Obviously, 
too, they evaporated at this level, and the water vapor they con- 
tributed to the atmosphere, though not dense enough to produce a 
cloud, is made manifest by the readings of the hygrometer and by the 
local irregularities in the humidity curve. 
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This is a particularly interesting result and must greatly increase 
confidence in the general accuracy of at least the relative values of 
the humidities as recorded by the hair hygrometer. 

It wUl be noticed, too, that the relatively high humidity is at a 
greater level during the summer than it is in the spring or fall. This 
is due to the fact that the same seasonal changes take place in the 
height of the cumulus level of maximum condensation. 

The winter curve is markedly affected by the low temperature of 
the earth, which tends to reduce the humidity near the surface. Any 
tendency it might show to a maximum humidity should be at a much 
lower level than that of the summer curve, just as the level of maxi- 
mum cloudiness is also lower, and such is the case, as is seen in the 
figure. 

The amount of water vapor per unit volume decreases with eleva- 
tion in an approximate geometric ratio, and the thickness of the 
water layer that would result from a condensation of all the water 
vapor in the atmosphere above any given level, whatever the season, 
so long as cloudless days are used, may be approximately expressed 
by the equation 

in which d is the depth of the water layer in millimeters and w the 
weight in grams of the water vapor per cubic meter at the given level 
or place of observation. 
An alternate, and probably equaUy good expression, is 

in which d, as before^ is the depth of the water layer in miUimeters 
and e the partial pressure of the water vapor in miUimeters of mercury. 
The two expressions are practically identical, and therefore either 
may be used, because at ordinary air temperatures 

w = e nearly. 

Hann's average value for all sorts of days is 

(Z = 2.3€. 

This is roughly 1.5 per cent greater than the above value found for 
clear days, such as are adapted to satisfactory work with the 
bolometer and pyrheliometer. Hence the amount of water vapor 
present on such days presumably is less by some 13 per cent than 
heretofore has been assumed. 
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(XI) THE EARTHS RADIATION ZONES. 

By W. J. Humphreys. 
(Dated July 25, 1911.] 

Obviously, since our climates are not now perceptibly growing 
either colder or warmer, the total amount of heat received by the 
earth during the course of a year (approximately all from the sun) is 
substantially equal to its loss through radiation during the same time. 
This equality of gain and loss, however, does not apply in detail. In 
general it is not true for a limited portion of the earth for either long 
or short periods, nor for the entire earth for any period other than a 
whole year or whole multiples of a year; and even this, as above im- • 
plied,' is only approximately correct, for it is based on the slightly in- 
accurate assumption that the output of solar energy is constant both 
in quantity and quality.* 

Changes in the solar distance, in the relative lengths of day and 
night, and in the angle of insolation all profoundly modify the amount 
of energy received at any given place and prevent short period equaU- 
ties between thermal gain and loss. 

The rate of gain is exceedingly variable, and ranges from zero at 
all places where the sun is below the horizon, neglecting twilight dif- 
fusion, to an absolute maximum of about 2 calories per minute per 
square centimeter wherever the sun is in the zenith at the time of 
perihelion. In this connection it may be interesting to note that the 
absolute maximum 24-hour gain, while also at the time of perihelion, 
is not on the southern Tropic, as is the absolute instantaneous maxi- 
mum, but at the South Pole. 

On the other hand, the rate of energy loss through radiation is far 
more regular everywhere and at all times than is the gain, due to the 
storage of sensible heat in the soil, air, and water, and its gradual but 
continual emission, and also because of the latent heat of fusion and 
evaporation, taken up at certain places and later, through the opera- 
tions of convection, given out at others. Of tliese the chief equal- 
izer of temperature is the process of evaporation and condensation. 
Indeed the amount of heat used in producing evaporation, without 
change of temperature, at the surface of land and water, and later by 
condensation, set free among the clouds as sensible heat, is surpris- 
ingly great. Thus a rainfall at a given place of 3 centimeters repre- 
sents the transfer to that place from others, or to the atmosphere 
above it, of the heat equivalent of two full days of tropical insolation 
over an equal area at the limit of the atmosphere, or, because of gen- 
eral Q.tmospheric absorj)tion and the albedo of clouds, from three to 
four days of surface insolation over an equal area of a tropical ocean. 

1 That even the quality or spectrum distribution of solar rftdiation probably affects the temperature of 
the earth, see Astrophysical Journal, 32, 97, 1910. 
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Hence if three-fourtkhs (probably an under estimate) of the precipi- 
tation over the United States east of the Rocky Mountains, roughly 
66 centimeters, is due to evaporation from the Gulf of Mexico and 
from the warmer portions of the Atlantic Ocean, it follows, assuming 
equal areas, that all the heat of about 75 days received at the water 
surface is there rendered latent and subsequently given out as sensible 
heat in the atmosphere of higher latitudes. Hence a considerable 
amount of heat received at warmer parts of the earth is there en- 
trapped and carried to colder for liberation and radiation to space. 

Another important factor in the reception of solar and the emis- 
sion of terrestrial radiation is the height, nature, and distribution of 
clouds. This follows from the fact that, as pointed out by Abbot and 
Fowle,* owing to the large coefficient of absorption that water vapor 
has for long wave-length radiation, the effective radiating surface of 
the earth has an average elevation of fully 4 kilometers. Low lying 
clouds, such as prevail in high latitudes, are below this level, and 
therefore but slightly aflfect the outgoing radiation. On the other 
hand, very high clouds, so common within the Tropics, are above 
this radiating level, and hence are in position greatly to decrease the 
amount of earth radiation that directly escapes to space. In fact, in 
proportion to their continuity, they afford a secondary but colder 
and hence much less effective radiating surface. Ijow clouds, when 
existing alone, allow some heating of the upper portion of the radiat- 
ing region by direct and reflected insolation. On the other hand, 
high clouds, except in so far as they let solar radiation through, pre- 
vent any such heating of the lower atmosphere. 

During the formation of a cloud at any level, heat of course is given 
out in proportion to the amount of condensation. But after its forma- 
tion a mere floating cloud below the effective radiating level is like unto 
a buried rock, in that the temperature of the rock but slightly aflFects 
the radiation and surface temperature of the soil above. The high 
cloud, on the contrary, is somewhat like unto a tent which, being 
above the surface and not beneath it, is in position to arrest the sur- 
face radiation. In short the low cloud is within the earth, counted 
as a radiator, and the high cirrus cloud without. Hence the latter 
and it alone can greatly check the flow of outgoing radiation. And 
it must greatly check this flow since a layer of water, and presum- 
ably of ice, 0.1 millimeter thick is almost wholly opaque to radiation 
of greater wave length than 2ji.^ 

Now, the highest cloud, the cirrus, is more common during the 
warmer than during the cooler portions of the day, and more fre- 
quent during summer and fall than at other times of the year. 
Hence one would infer, as does Hann,' that it must decrease in fre- 



1 Annals of the Astrophysical Observatory of the Smithsonian Institution, 2, 173, 1906. 
s CoblenU, Fhys. Rev., 30, 322, 1910. 
I Lehrbuch der Meteorologie, p. 214, 1906. 
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quency and extent from the equator toward the poles. This infer- 
ence is supported by van Bemmelen's* statement that at Batavia 
there is almost always a cirrus veil at an elevation of about 11 
kilometers. It is also strongly supported by the monthly reports of 
cloud observations taken at various places in the Philippines,^ 
which show that cirrus in some form is of almost daily occurrence 
in those regions, and by similar observations elsewhere in the 
Tropics. No such frequent occurrence of these clouds obtains in 
middle and high latitudes. Hence it seems safe to assume that 
Hann's inference is entirely correct. 

The cirrus must reflect a considerable proportion of the solar radia- 
tion — ^the albedo of thick clouds being about 0.7 — and presumably 
also a large amount of earth radiation, though for these long wave 
lengths the approximate value is not known. It is known, however, 
that water, and hence thin clouds, transmit short wave-length radia- 
tion better than long. Presumably, therefore, the cirrus lets solar 
radiation in better than it lets earth radiation out. 

If the cirrus were a perfect reflector and a nonconductor, the air 
above it, assuming no insolation, would cool to the temperature it 
would have in interstellar space, while the temperature below it 
would approach that of the effective radiating surface. But the 
cirrus is neither a perfect reflector nor all the time in position, and 
therefore the above limiting conditions can not be closely approached. 
However, the cirrus is alwa^^s outside the radiating earth, and 
therefore no matter how irregular nor how imperfect a screen it may 
be the temperature of the high atmosphere must fall to some extent, 
while that of the lower air, between the cirrus and the radiating 
layer, must rise, and hence the interzonal or planetary circulation be 
correspondingly increased. 

Let B be the intensity of the outgoing radiation, or total radiation 
per second per unit area of the effective surface, JBa the fraction of 
this absorbed and reradiated by the ciiTus layer, Br the fraction 
reflected, and Bt the fraction transmitted. 

Then 

B =» /?a 4- Br + n t" 

Also if Bi is the intensity of the return radiation, and Jf?o the 
intensity of the outgoing radiation above the cirrus, then, approxi- 
mately, or neglecting temperature changes, 

and Bi^Br+i B^ 

Bo == Bt + i Bn, 

Hence when there are cirrus clouds the air above them, because 
it receives only the decreased amount of radiation, B — Bi, must cool 
to a lower temperature, while the air immediately below them, sub- 



t Met. Zeit. 28, 213, 1911. 

> Monthly Balletin, Philippine Weather Bureftu. 
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ject to the increased radiation, R + Rij must reach a higher tempera- 
ture — the gain of heat must be greater than its loss by radiation. 

Indeed, the mere fact that there is a vigorous circulation of the 
atmosphere from equatorial to polar regions and return shows that 
within the Tropics, where cirrus clouds are abundant, the amount 
of thermal energy gained is greater than that directly lost to space, 
and that consequently in higlier latitudes the amount gained is 
less than the amount directly lost. 

We might, therefore, from the foregoing considerations, expect 
to find the earth in respect to the intensity of its outgoing radiation 
roughly divided into zones, with many semipermanent and numerous 
fleeting irregularities, due to seasonal changes, to precipitation, to 
extent and height of clouds, and to other disturbing factors. 

To explore and map the earth as a radiator it is .necessary to obtain 
temperature records above the level of vertical convection currents 
and where radiation alone is the temperature-controlling factor. 
But the well-known isothermal region supplies exactly these con- 
ditions. In it there is no appreciable vertical convection, since at 
any given time and place its temperature varies but little w^ith 
change of altitude. Besides conduction must be even less effective 
here than it is in denser portions of the atmosphere, and therefore 
the average temperature of this region must be essentially due to 
radiation alone. 

Let R be the intensity of the outgoing radiation above the upper 
limit of vertical convection, T^ the absolute temperature of the 
effective radiating surface, aR the fraction of R absorbed and, of 
course, neglecting temperature changes, reradiated by the upper air 
and T, the resulting absolute temperature of the upper air. 

Then, since Tj appUes to a full radiator, 

/? = c7\*, aR^JcT^"^ 

and • i_ * 

in which c is the constant of the effective radiating surface; Ic and m 
the radiation constant and temperature exponent of the upper air. 

There are reasons for thinking that the numerical value of m is not 
very different from 4, but its exact value is not essential to the present 
study. 

Suppose the upper air to have the same conditions above it that 
actually exist below it. It would then receive just twice the radiation 
to which it is actually subjected, and at the same time be inclosed 
between two practically infinite black surfaces each at the tempera- 
ture Tp Hence the inclosed gas would also come to the temperature 
Ti while its coefficient of abs jrption, its constant of radiation, and 
temperature exponent probably would remain essentially unchanged 
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Presumably then 

2aB=JeTi, approximately ; 
but ^ 

and therefore, to the same degree of probability, 

Hence the several temperatures of the effective radiating surface 
are to each other as the corresponding temperatures of the superin- 
cumbent isothermal region. In short, the T^ s are to each other as 
the corresponding T2 s. 

If, therefore, we measure the temperature T^ of the upper atmos- 
phere above the limit of vertical convection, or in the isothermal 
region, at various places, we seem to have at once sufficient data 
for dividing the earth into regions of greater or less planetary radi- 
ation, and for obtaining the ratios between their effective temper- 
atures and between the intensities of their radiation. Thus, as 
explained above, the effective absolute temperatures presumably are 
to each other as the absolute temperatures of the corresponding iso- 
thermal regions, and the radiation intensities to each other as the 
fourth powers of the temperature ratios. 

The average temperature of the isothermal region has not been 
determined in a sufficient number of places to enable one to divide 
the earth, as a radiator, into small sections of equal intensity. How- 
ever, enough measurements of its temperature have been made to 
show conclusively that the earth has radiation zones of unequal 
intensity. In a measure, these are counterparts of its climatic or 
insolation zones, in that, as a radiator, the equatorial zone is the 
least effective, due presumably to the prevalence of cirrus clouds 
that partially shield the upper atmosphere from the planetary radi- 
ation and at the same time through increase of the temperature below 
them accelerate the movement of the lower atmosphere to higher 
latitudes where the cirrus is less prevalent and hence radiation to 
space freer and more direct. 

The existing published data in regard to the temperature of the 
isothermal region at different latitudes is given in Table I, and the 
sources of information in Table II. 

Figure 1 represents the radiation belts. The distance of the outer 
curve from the center is everywhere proportional to the correspond- 
ing radiation intensities, in so far as these can be interpolated from 
their relative values as observed (and numerically indicated) at vari- 
ous given latitudes. 

The temperature of the isothermal region has not been determined 
at latitudes higher than 68°, and therefore the radiation-intensity 
curve near the poles is broken to show that its position merely indi- 
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cates a plausible, but not definitely known decrease of radiation, as 
the pole is closely approached. Neither has the temperature of the 
isothermal region been measured at various southern latitudes; 
nevertheless, the intensity curve of the northern hemisphere has been 
duplicated in the southern, because there is no reason to expect this 
meteorological condition, more than any other, to be essentially dif- 
ferent in the two hemispheres. 

It has been shown by Abbot and Fowle * that, assuming the solar 
constant to be 2.1, the planetary radiation of the earth averages 
about 0.33 gram calories per square centimeter per minute. Later 
determinations by the same authors ^ indicate a lower average value, 
1.922, of the solar constant, and presumably, therefore, the estimated 
value of the earth^s radiation should be correspondingly reduced. 

Knowing the relative intensities, the corresponding areas, and the 

average intensity over the entire earth, it is easy to compute the 

zonal intensities. This has been done, and the values are given in 

Table III. 

Table I. — Relations of isothermal region to latitvde. 



General condition of weather Very rainy. 

Height of isothermal region km . . 17. 5 

Temperature of isothermal region —80° C. 

Surface temperatiure 24° C. 

Relative racllation intensities 61 

Number of observations 3 

Latitude I 6° 8. 



Rainy. 

16.3 

-73" C. 

24° C. 

71 

3 

6°S. 



Serene. 

15] 
-67° C. 
24° C. 
80 ! 
3 

rs. I 



I 



4 


6 


Fair. 


Fair. 


14 


12.8 


65« C. 


-59«C. 


24° C. 


27° C. 


83 


93 


1 


2 


19° N. 


26«N. 



General condition of weather 

Height of isothermal region km . 

Temperature of isothermal region 

Surface temperature 

Relative radiation intensities 

Number of observations 

Latitude 




Mixed. Mixed. 

12.5 12 

-57° C. i -56° C. 

17° C. i 19° C. 

96 98 

22 I 9 

38° N. I 40* N. 



9 


10 


11 


Mixed. ' 


Mixed. 


(?) 


10.6 


9.6 


9.5 


-56° C. 1 


-66° C. 


-eo^c. 


10° C. 1 


6°C. 


- 9*C. 


98 1 


100 


91 


294; 


28 


(?) 


49° N. ' 


eo°N. 


68° N. 



Table II. — Sovrces of data in Table I. 



Columns land 2... 

Column 3 

Columns 4, 5, and ( 



Column 7... 
Columns.. 
Column 9.. 
C/olumn 10. 
C'Olumn 11.. 



Where obtained. 



By whom reported. 



Batavia ' W. van Bemmelen.s 

Schirati, Lake Victoria Nyanza ' Arthur Berson.< 

Atlantic Ocean ' L. Teisserenc de Bort » and A. Law- 
rence Rotch. 

St. Louis, Mo A. Lawrence Rotch.* 

Indianapolis, Ind., and Omaha, Nebr.. W. R. Blair.' 

Europe Arthur Wagner.' 

Pavlovsk E. Gold and W. A. Harwood.* 

Klruna, Sweden | L. Teisserenc de Bort.w 

1 Annals of the Astrophysical Observatory of the Smithsonian Institution. 2, 164, 1906. 
« Abbot, Proceedings Araer. Thil. Soc., 50, 243, 1911. 
sMet. Zeit.,28, 209. 1911. 

• Bericht fiber die aerologische expedition des kdniglichen aeronautischen observatoriums nacfa Ost- 
afrika im jahr 1908. Braunschweig, 1910. 

• Etudes de Tatmosphere marine par sondages afiriens. Paris, 1909. 

• Annals Harvard College Observatory, 68, part I. 

' Bulletin of the Mt. Weather Observatory, 3, 127, 1910. 
s Beitr&ge zur physlk der freien atmospb&re, 3, 57, 1909. 
•Nature, 82, 49, 1909. 
WCR., 146, 149,1907. 
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Table III. — Zonal intensities of the Earth's planetary radiation {gram calories jjer square 
centimeter per jninute) at different latitudes. 



OMO* 


W-2D* 


^--ao" 

0.31 


30'-66* 
0.34 


65'-70' 


7d'-W 


0.26 


0.27 


0.31 


0.27 




Fio. 1.— Relative intensities of the Earth's planetary radiation at different latitudes. 
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XII. THE HEIGHT AND TEMPERATURE OF THE 
ISOTHERMAL REGION AT DIFFERENT LATITUDES 
AND UNDER DIFFERENT CONDITIONS. 

By W. J. Humphreys. 

[Dated Aug. 5, 1911.] 

It is now generally accepted that the temperature of the isother- 
mal region and the height at which it begins are determined essen- 
tially by the amount of outgoing radiation from the clouds and water 
vapor of the lower atmosphere. However, owing to the large coeffi- 
cient of absorption that water in all its forms has for radiation of long 
wave lengths, it is evident that the planetary radiation of the earth, 
to which the isothermal condition is due, originates at a greater or 
less average altitude in the atmosphere and, at any given altitude, 
is more or less vigorous according to the amount, distribution, and 
condition of cloud and water vapor. 

Let 7*1 be the effective absolute temperature of the water vapor, 
on the approximately correct assumption that it is a full radiator 
for long wave lengths, or the absolute temperature of an equivalently 
radiating black surface; R the amount of energ\- radiated outward 
per second b> a unit area of this surface; and T^ the resulting abso- 
lute temperature of the isothermal region — 

Then, 

and 



f; = (-j-T,«)™ = 6r,s 



in which c is the constant and n the temperature exponent of the 
effective radiating surface; Ic and m the corresponding constant and 
temperature exponent respectively of the atmosphere in the isother- 
mal region; and aR the fraction of R absorbed and, of course, reradi- 
ated by the upper air. 

The numerical value of n, since it applies to a black surface, is 4, 
and if the same value appUes also to m it can be shown ^ that 

7; = 0.84 Ti, approximately. (1) 

But this theoretical temperature relation is in close agreement with 
that observed many times and at many places in extratropical regions 
and presumably therefore is essentially correct. 

If the above temperature relation is approximately right, then, 
since T^— T^y or the cooling with altitude, =0.16 Ti, the height, Hi, 
of the under surface of the isothermal region is given with equal accu- 
racy bv the equation 



I Aslrophysic-al Joiir. vol. 29, p. 14. 1909; this bulletin, vol. 2, p. 1, 1909. 
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in which Ht^ is the height at which the absolute temperature is T^, 
and li the average difference in level, above this point, corresponding 
to a change in temperature of 1 ° C. As a rule A = 125 meters, roughly, 
and therefore the approximate height in meters is given by the 
equation 

Hi^HT^-\-20T^. (2) 

From the equations 1 and 2 it is evident that, other things remain- 
ing equal, an increase in the planetary radiation, since that means 
an increase in 2\, necessitates a corresponding increase in both the 
height and the temperature of the isothermal region. 

This special condition, a change in 7\ without any great difference 
in Ht^, applies roughly to the seasons of temperate regions, since 
the average simmier and winter temperature gradients of the same 
place are approximately parallel to each other throughout their 
course, and the isothermal region both higher and warmer during 
the summer and fall than at other seasons.* But, as already stated, 
this condition applies only roughly. In fact the effective tempera- 
ture Tj generally occurs about half a kilometer higher in sunmier 
than in winter, due doubtless to the greater amount and average 
elevation of water vapor during warm than during cold weather. 

In general, however, changes in the planetary radiation are accom- 
panied by other and' marked changes in the lower atmosphere, and 
therefore the height and temperature of the isothermal region com- 
monly are due to the combined effects of two or more causes. Among 
these varving conditions is the change of temperature with altitude, 
or the vertical temperature gradient, which in turn depends upon 
the amount, distribution, and condition of the humidity, and upon 
the speed and direction, both horizontal and vertical, of the wind at 
different levels, and is, therefore, different not only in different types 
of storms but also in the several quadrants of the same storm. An- 
other important varying condition results from the fact that latent 
heat, taken up slowly by evaporation at other places, becomes rapidly 
evolved sensible heat in the regions of condensation, and in propor- 
tion to its amount. 

This extra supply of terrestrial radiation increases for the time 
being the value of 7\, or the temperature of the equivalently radiat- 
ing black surface, and therefore also affects the isothermal region, 
both by increasing its temperature 7!,, and by bringing its under- 
surface to a lower level. Thus an increase in the value of 7\ to the 
extent of 1.2° C, as a result of condensation at middle altitudes^ 
tends to increase T^ by 1° C. and to lower the imder surface of the 
isothermal region about 125 meters; and in like proportions for other 
amounts. Generally, however, the change in 7\ is of too brief dura- 
tion to produce these limiting effects, though often they seem to be 
more or less closely approached. 



1 This buUetin, 2, 183, 1910. 
806&— 11 3 
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When 7\ is altered through a change in the amount of insolation, 
rather than by mid-air condensation, the entire temperature gradi- 
ent, from the surface up, is shifted into that of its corresponding 
season; and, because the effect on Hj^ is different, so also is the effect 
on Hi, as already explained. The seasonal shift of the entire gra- 
dient in the same direction is radically different from the storm 
shifts (commonly of different sense at different levels), and hence 
their effects on the height and temperature of the isothermal region 
are not the same. 

All the foregoing constitutes only a more or less condensed outline 
of the generally accepted theory of the isothermal region — a theorj* 
that has already accounted in a general way for all but one of its 
more prominent phenomena. 

This outstanding difficulty is the relation of the height and tem- 
perature of the isothermal region to latitude, and in particular the 
fact that the coldest known portion of the isothermal region is near 
the equator. 

The average temperatures of this region at different latitudes are 
given in Table I, and the sources of information in Table II. The 
designation '*Fair'^ for the type of weather in columns 4, 5, and 6 
is only an inference, presumably correct, from the humidity data. 

Table I shows the puzzling relation between latitude, height, and 
temperature of the isothermal region. According to the simple 
radiation theory, one would expect difference in latitude to be quite 
analogous in its effects on the isothermal region to difference in season. 
But instead of this region growing higher and warmer with decrease of 
latitude, as it does with approach of summer, it grows higher and 
colder. 

It has been suggested by the author * that possibly the amount of 
ozone in the upper atmosphere may increase with increase of latitude, 
due largely to the increase of electrical (auroral) discharges, and that 
therefore the coefficient of absorption of earth radiation in the upper 
atmosphere might correspondingly change, and thus give rise to the 
existing latitude differences in the temperature of the isothermal 
region. To be sure, the greater absorption coefficient of the ozone 
also implies a greater radiation coefficient, but not necessarily the same 
temperature exponent, and hence the final or equilibrium tem- 
peratures need not be the same. To make this clear, let R be the 
intensity of the incident radiation, Tc and c the absorption coefficients 
of ordinary and of ozonized air respectively, e^ and e^ their emission 
coefficients, T^ and T^ their final absolute temperatures, and n and m 
the temperature exponents. Then 

TcR = e^ Ti*, and cR = e^ Tj^. 



1 This buUetio, 2, 292, 1910. 
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But c is decidedly greater than Jc, and presumably therefore e^ is 

Jc c 
of the same order greater than e^, or — — , approximately. If this is 

an exact equation we get 

Now, in the case of full radiators the temperature exponent is 4, 
and in the case of other objects generally, if not always, larger. Hence, 
as m applies to a better absorber than does n it seems probable that n 
is the greater of the two, and therefore T, greater than 2\. At any 
rate, ozone may be a contributing cause of the observed latitude effects. 

However, recent observations within the Tropics suggest an en- 
tirely different cause of the phenomena in question. This is the 
different distribution of humidity and especially of clouds at different 
latitudes. It neither denies nor aflBrms an ozone effect, and whDe 
it may not alone be suflBicient to produce the observed latitude 
differences in altitude and temperature of the isothermal region, it 
presumably is an active contributing cause — ^probably the chief or 
essential cause of these phenomena. 

It is well known that in general the atmosphere of tropical regions 
is very humid and that any given amount of humidity reaches 
greater altitudes there than in other parts of the world. Hence the 
height of the average radiation level is greater there than elsewhere. 
This is because the large coeflBcient of absorption that water vapor 
has for long wave lengths limits the amount of the vapor through 
which such radiation can directly pass. 

But these conditions alone, the increase of water vapor and the 
greater elevation of the radiation level, are analogous to those of 
summer in middle latitudes, and therefore while raising the level of 
the isothermal region should also increase its temperature and not 
decrease it. Hence, alone they not only fail to account for the actual 
temperature changes with latitude of the isothermal region, but 
demand exactly the opposite of those given by observation. Pre- 
sumably, however, there is another and very important difference 
between sky conditions of tropical and temperate latitudes to be 
considered in this connection, namely, the amount and frequency of 
high cirrus. 

It is well known that this type of cloud is more frequent and more 
extensive during the warmer than during the cooler portions of the 
day, and also that it bears analogous relations to the seasons in that 
it is more frequent during the summer and fall than during the vdnter 
and spring. Hence, one would infer, as does Hann,* that the cirrus 
is most abundant in the Tropics and decreases toward the poles. This 
inference is accepted here as being correct, and is strongly supported 
by van Benmielen's statement ' that at Batavia there is almost always 



1 Lehrbuoh der MeteorolOKie, p. 214, 1906. « Met. ZeJt., 28, 213, 1911 
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a cirrus veil at an elevation of about 11 kilometers. It is also sup- 
ported by the monthly reports of cloud observations taken at various 
places in the Philippines/ and by observations in other parts of the 
Tropics. Clouds of this nature are always well above the effective 
radiating level of the atmosphere, and hence are in position to modify 
the temperature of the isothermal region, through the interception 
of outgoing radiation, while clouds below the effective level can have 
no such direct influence. The cirri are outside the earth as a radiator; 
the lower clouds ivithin it. 

We do not know the exact extent and duration of these clouds at 
different parts of the earth nor their reflecting power for earth 
radiation, and hence only qualitative values are possible. We do 
know, however, that these and other clouds when at all dense reflect 
approximately 70 per cent of solar radiation, and that even thin 
cirrus transmits but little solar energy. Also,' that a layer of water, 
and presumably of ice, 0.1 millimeter thick, is almost wholly opaque 
to radiations whose wave lengths are greater than 2//. Presumably, '' 
too, though the exact value is not known, the cirrus considerably 
reflects long wave-length earth radiation. That it reflects this 
radiation to some extent is, of course, quite certain. 

Now, consider the effects of a perfect reflector at the level of the 
cirrus. With the outgoing radiation completely returned the tem- 
perature of everything below the reflector would rise finally to that 
of the effective radiating surface, assuming it to be constant, while 
everything above the reflector, assuming absence of insolation and no 
conduction through the reflector, would sink to the temperature of 
space. Hence, the cirrus, because it is a partial reflector of long 
wave lengths, and also because it lets solar radiation in better than 
it lets earth radiation out necessarily leads to an increase in the 
temperature of the atmosphere below it. Nor is this action confined 
to reflection and transmission alone, for absorption by the cirrus must 
also raise the temperature of the middle layers of the atmosphere, 
because in reradiating what it had absorbed one-half is returned and 
the rest only given off to space. 

If the atmosphere of the equatorial regions were confined within 
cells with vertical walls, a state of equilibrium would be reached when 
each cell lost by radiation as much energy as it gained from without. 
But with the sides open, as they actually are, the increase of tempera- 
ture below the cirrus can not be sufficient to establish radiation 
equilibrium, because it at the same time raises the general level of the 
lower atmosphere and thus increases its horizontal flow, a movement 
in which the air of the isothermal region presumably takes no prom- 
inent part. Hence, a portion of the heat of the tropics is prevented 



^ Monthly Bulletin, Philippine Weather Bureau. 
* CoblenU, Fhys. Rev. 30, 322, 1910. 
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by the high cirrus shield from directly escaping as earth radiation, 
'and thus is made to increase the planetary circulation by which it 
in turn is given opportunities to escape, as radiation to space, at 
higher latitudes where presumably the cirrus is less general. Indeed 
the mere existence of an equator to pole and return circulation shows 
that in equatorial regions the gain of sensible heat by insolation is 
greater than its loss by radiation, and that in high latitudes the 
reverse is the case, that here the gain of sensible heat by insolation is 
less than its loss by radiation. 

Taking the temperature of the isothermal region of middle lati- 
tudes to be — 56° C. and that of this region over the equator to be 
— 70° C, values closely in accord with observation, it follows, assum- 
ing the applicability of the Stefan equation, that the absolute tem- 
peratures of the corresponding effective radiating layers are 258° C. 
arid 242° C, respectively, and that the intensities of the outgoing 
radiation are to each other as 22 to 17, in favor of the higher latitudes. 

Now the average insolation at the equator is to that at latitude 40°, 
excluding the effects of clouds, roughly as 4 to 3. The effective ratio, 
however, must be less than this, assuming a greater amount -of cirrus 
in equatorial regions, say 11 to 9. Similarly the cirrus partially 
arrests the, outgoing radiation of the Tropics, and arrests this even 
more effectively than it does the incoming radiation. Let one fifth 
the equatorial earth radiation be arrested and sent to higher latitudes 
to escape. This will change the ratio from 11 to 9 into 8.9 to 11.1, or 
roughly 22 to 17 as above in favor of middle latitudes, assuming both 
of equal areas. 

Confessedly these calculations are only approximations based on 
most imperfect data, but it is believed that they are qualitatively 
correct, and possibly even of the right order of magnitude. 

This general effect of a cirrus shield is in accord with the fact that 
the lowest temperature of the isothermal region (see Table I) was 
found at Batavia during the most rainy season, and its highest 
temperature, for any place near the equator, in central Africa with 
serene skies. 

Doubtless this is not the whole story, but the phenomena of the 
isothermal region certainly are phenomena essentially of radiation 
and absorption, and therefore a cirrus shield at the under surface 
of this region would distinctly influence both its height and its tem- 
perature. , 

CONCLUSION. 

The assumption that the height and temperature of the isothermal 
region are determined essentially by outgoing earth radiation has 
but one serious objection. This is, the fact that near the equator, 
where the surface temperature is highest, the isothermal region is not 
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correspondingly warmer than elsewhere, as one would expect, but on 
the contrary much colder. 

It is suggested that a greater prevalence of cirrus clouds in the 
equatorial regions than elsewhere, and this seems to be the case, 
would largely account for the observed facts in regard to the temper- 
ature and height of the isothermal region. These clouds, if present, 
must act as a shield and partially protect the outer atmosphere from 
the radiation of lower levels, and thus allow it to grow cold through 
its own radiation to space. The somewhat entrapped heat below 
the cirrus would expand the atmosphere and thus in crease its hori- 
zontal flow to higher latitudes where presumably there is less cirrus 
and freer direct radiation from the denser and lower atmosphere, and 
hence a warmer isothermal region. 

Table I. — Relations of isothermal region to latitude. 



Oenerel ooodition of weather 

Height of isothermal region km 

Temperature of isothermal region 

Surface temperature 

Temperature difference 

Number of obseryations 

Latitude 

Oeneral condition of weather 

Height of iaotbermal region km. 

Temperature of isothermal region 

SurfMX temperatmv 

Temperature difference 

Number of obserrations 

Latitude 



Very rainy. 
17.6 
-WC. 
24* C. 
104»C. 
3 
6»8. 



I 

Rainy. 

16.3 , 
-73' C, I 

97* C. I 

3 I 
6«8. 



3 


4 


6 


Serene. 


Pair. 


Fair. 


15 


14 


12.8 


-87* C. 


-65*C. 


-69*C. 


24" C. 


24* C. 


27* C. 


91* C. 


89*0. 


86»C. 


3 


1 


2 


1»S. 


19* N. 


26»N. 


_ _ . 


_ _ 






6 


7 


8 


9 


10 


Fair. 


Mixed. 


Mixed. 


Mixed. 


Mixed. 


12.6 


12.5 


12 


10.6 


9.6 


-&T C. 


-67* C. 


-56* C. 


-56' C. 


-55'C. 


24* C. 


17* C. 


19* C. 


lO'C. 


6*C. 


81*0. 


74- C. 


75'C. 


66* C. 


60- C. 


7 


22 


9 


294 


28 


34- N. 


38" N. 


40'N. 


49«N. 


60* N. 



9.6 
-60* C. 
- 9»C. 

6rc. 



Ck>lunmsland2... 

Column 3 

Columns 4, 6, and 6. 

Column 7 

Columns 

Column 9 

Column 10 

Column 11 



Table II. — Source of data in Table I. 



Where obtained. 



Batavla 

Schirati, Lake Victoria Nyanza 

Atlantic Ocean 

St. Louis, Mo 

Indianapolis, Ind., and Omaha, Nebr 

Europe 

PavloTsk 

Kiruna, Sweden 



By whom reported. 



W. van Bemmelen.i 

Arthur Berson.* 

L. Teissorenc de Bort and A. Lawrence 

Rotch.' 
A. I^awrence Rotch.< 
W. R. Blair.6 
Arthur Wagner.* 
E. Gold and W. A. flarwood.T 
L. Teisserenc de Bort.« . 



1 Met. Zeit. 28, 209, 1911. 

« Bericht ilber die aerologlsche expedition des kOniglichen aeronautlschen observatoriums nach Ost- 
Afrika im jahr 1908. Braunschweig, 1910. 
> Etudes de TatmosDhdre marine par sondaees adrlens. Paris, 1909. 
« Annals Harvard College Observatory, 68, Pt. I. 
» Bulletin of the Mount Weather Observatory. 3, 127, 1910. 
• Beitr&c;e zur physik der freien atmosph&re, 3, 67, 1909. 
» Nature, 82, 49, 1909. 
» C. R. 145, 1907. 
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(XIII) METEOROLOGICAL PHOTOGRAPHS. 

0. FrrzHUOH Taluan, Librarian. 

The United States Weather Bureau is forming in its library at 
Washington a collection of meteorological photographs and will 
welcome additions thereto from all parts of the world. The follow- 
ing classes of pictures are among those desired: 

(1) Views of meteorological oflBces, observatories and stations. 

(2) Pictures of meteorological apparatus. 

(3) Portraits of meteorologists; views of their homes and birth- 
places. 

(4) Views showing the effects of storms, inundations, freezes, 
heavy snowfall, etc. 

(5) Cloud photographs. 

(6) Photographs of optical phenomena (rainbows, halos, Brocken 
specter, mirage, etc.). 

(7) Photographs of lightning and its effects. 

(8) Photographs of meteorologically interesting pictures in old 
books or of early prints and paintings. (E.g., contemporary pictures 
of the damage wrought by the great storm of 1703 in England.) 

Persons who are willing to present such pictures to the Weather 
Bureau, or who will furnish them in exchange for Weather Bureau 
publications, are requested to address: 

Chief U. S. Weather Bubeau, 

Washington, D. C. 
(Library.) 

It will add much to the value of these pictures if the sender will 
kindly note on the back of each as much pertinent information as 
practicable. On pictures of classes 4-7, inclusive, should be stated 
at least the date, hour, and place at which each picture was taken and 
the direction toward which the camera was pointed. 
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(XIV) FREE AIR DATA AT MOUNT WEATHER FOR 
APRIL, MAY, AND JUNE, igii. 

By the Aerial Section — ^William R. Blair in charge. 

In the 91 days of this period, 94 free air observations were made; 
65 with kites, 28 with captive balloons, and 1 with a pilot balloon. 
The mean of the highest points reached with the kites is 2,944 meters 
above sea level in April, 3,408 in May, 3,489 in June, and 3,257 in the 
period.- Similar means for the balloons are 2,192 in April, 2,057 in 
May, 2,008 in June, and 2,072 in the period. The pilot balloon dis- 
appeared at an altitude of 2,626 meters above sea level. The highest 
kite flight of the period, 5,676 meters above sea level, was made 
on April 24; the highest balloon ascension, 3,254 meters above sea 
level, on May 6. 

This period completes the fourth year of daily free air observa- 
tions by means of kites and balloons. In the year, 368 observations 
were made; 299 kite flights and 69 captive balloon ascensions. The 
average altitude reached with the kite is 2,929 meters above sea 
level, with the balloons, 2,150. Sixty-seven flights were over 4,000 
meters above sea level; of these 13 were over 5,000, one of the 13 
being over 6,000. The summary of the data for the four years will 
appear in a later number of this Bulletin. 

The prevailing wind direction was northwest in April and west in 
May and June. The mean wind velocity was 7.5 meters per second 
in April, 5.4 in May, and 5.7 in Jime. The April wind velocity is 
about the average for this month in the last four jears, that of May 
is low and that of June high. The number and altitude of the kite 
flights made in June are exceptionally high for the month; those 
made in May are above the average. 

A comparison of the free air isotherms of this period, Charts VII 
to XII, with those of January, February, and March, Charts I to VI, 
while it shows fewer inversions of temperature in the summer than 
in the winter months, shows 13 inversions of temperature above 
the 3,000 meter level in the later period and 4 in the earUer. These 
inversions owe their existence to the condensation or to the evapora- 
tion of the moisture in the air. (See p. 40, Vol. Ill of this bulletin.) 
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Their presence at greater altitudes in the summer months points to 
the fact that the lower or moist stratum of the atmosphere is deeper 
in smumer than in winter and that condensation takes place at 
higher levels. (P. 73, Vol. II of this bulletin.) 

The mean hourly temperatures at the mountain and valley stations 
for the three months are shown in figures 4, 5, and 6. The mean 
daily range of temperature at Trapp and Mount Weather differs but 
little in the months of April and Jime. The Trapp range is only 1.5 
greater in May, although that month was exceptionally dry and clear. 
The mean daily range of temperature at Audley was greater than 
that at Mount Weather by 2.4° in April, 4.8° in May, and 3.8° in 
June. The May ranges are unusually large; 13.7° at Audley. These 
facts are well in accord with the following table of cloudiness for the 
period, and support the conclusion stated on page 305, Volume III, 
of this bulletin, i. e., that the drainage of colder air from the mountain 
top largely controls the temperature at Trapp, while direct insglation 
and radiation play the more important part at Audley. 



April.. 
May... 
June.. 



Month. 



Number of days. 



i ''■""oy- 1 cK 



"I 



Clear. 



Mean 
cloudi- 
ness, in 
tentns. 



6.5 
3.3 
5.5 



Results of free air observations. 



Date and hour. 



1911. 
Apr. 1: 

8.07 a. 

8.14 a. 

9.12 a. 

9.42 a. 
10.15 a. 
10.46 a. 
10.57 a. 
11.06 a. 
11.24 a. 
11.29 a. 



m... 
m... 
ra... 



m... 
m... 



On Mount Weather, Va., 526 m. 



Pres- 
sure. 



Tem- 
pera- 
lure. 



mm. 
713.6 
713.6 
713.5 
713. 4 
713.2 
713.1 
713.1 
713.1 
713.0 
713.0 



Rel. 
hum. 



' a 

-0.5 I 
0.0 I 
0.2 
1.1 I 
1.6 
1.7 
1.8 
2.1 
2.0 
2.2 



65 
63 
53 
51 

57 

^1 
40 

40! 

39 I 



Wind. 



Direc- 


Veloc- 


tion. 


ity. 




m. p. 9. 


wnw. 


7.2 


nw. 


7.2 


wnw. 


6.3 


wnw. 


8.0 


nw. 


12.5 


wnw. 


14.3 


wnw. 


9.8 


wnw. 


11.6 


wnw. 


13.4 


wnw. 


10.7 



At different heights above sea. 



Height. 



m. I 

526 1 

841 I 

1.327 

2, 191 

3.649 

2.559 

2.075 

1,439 

878 

526 



Pres- 
sure. 



Tem- 
perar 
ture. 



mm. 
713.6 
685.9 
644.4 
575.6 
473.5 



" C. 

- 0.5 

- 4.3 



Wind. 



Rel. I 
hum, 



Direc- 
tion. 



WTIW. 

nw. 



9.3 ' , wnw. 

—14.6 I wnw. 

-22.8 I w. 

548.3 I -17.0 I I wnw. 

584.7 I -13.6 1 wnw. 

635.1 1-9.1 ; wnw. 

682.3 - 3.7 wnw. 

713.0 2.2 39 I wnw. 

I I 



Veloc- 
ity. 



m. p. 9. 



10.7 



April 1. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 5,000 m., at 
maximum altitude. 
There were a few to 4/10 St.-Cu. from the west-northwest at an altitude of 1,300 m. 
Pressure was low over the Gulf of St. Lawrence and high over Minnesota. 
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On Mount Weather 


, Vsk., 626 m. 


At different heights above sea. 


Date and hom'. 


Pres- 
sure. 


Tern- 

•a 

-4.6 
-4,2 
-4.2 
-3.8 
-3.4 
-2.6 
-1.8 
-1.4 
-1.0 
-0.6 
-0.4 
-0.3 

- 3.0 

- 3.1 

- 3.2 

- 3.1 

- 3.0 

- 3.0 

- 0.1 
0.0 
0.0 
0.0 

12.5 
12.5 
12.6 
12.6 
12.7 
12.8 
13.4 
13.5 
13.6 
13.5 


Rel. 
hum. 


Wind. 


Height. 


sure. 


Tem- 

8S: 


Rel. 
hum. 


Wind. 




Direc- 
tion. 


Veloo. 

ity. 


Direc- 
tion. 


Veloc- 
ity. 


1911. 
Apr. 2: 

8.35 a.m.... 

8.48 a.m.... 
8.51a.m.... 
9.16 a.m.... 
9.27 a.m.... 
9.46 a. m.... 

10.03 a, m.... 
10.31a.m.... 
11.07 a.m.... 
11.19 a. m.... 

11.32 a.m.... 
11.40 a.m.... 

Apr. 3: 

9.49 a.m.... 
10.18 a.m.... 

10.33 a.m.... 
11.05 a.m.... 

11.17 a.m.... 
11.24 a.m.... 

Apr, 4: 

4.53 p.m.... 

5.02 p.m.... 

5.10 p. m 

5.25 p. m 

Apr. 5: 

10.18 a.m.... 
10.26 a.m.... 
10.32 a.m.... 
10.35 a.m.... 
10.47 a.m.... 

11.03 a.m.... 
11.40 a.m.... 
11.50 a.m.... 

12.04 p.m.... 
12.09 p.m.... 


mm. 

719.6 
719.6 
719.6 
719.6 
719.6 
719.6 
719.6 
719.6 
719.6 
719.6 
719.6 
719.6 

721.7 
721.6 
721.7 
721.7 
721.7 
721.7 

718.5 
718.5 
718.5 
718.5 

709.4 
709.3 
709.3 
709.3 
709.1 
709.0 
708.9 
708.9 
708.9 
708.9 


% 

59 
59 
55 
52 
53 
49 

41 
42 
40 

100 
100 
100 
100 
100 
100 1 

100 
100 1 
100 ' 
100 

100 
100 

100 ; 

100 1 
100 1 
99 ' 

981 
97 ! 
96 1 
97 


w. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 

e. 
e. 
e. 
e. 

6. 
0. 

se. 

^: 

ese. 

s. 
s. 

I \ 

s. 

s. 1 

s. 1 


m.p.». 

7.6 
11.6 
11.6 
10.3 

9.4 
11.2 

8.9 
10.3 
11.2 
12.5 

9.4 
11.6 

8.0 
8.0 
6.7 
8.0 
7.4 
7,4 

5,8 
8.5 
8.9 
8.9 

8.5 
8.5 
8.5 
8.9 
9.8 
10.3 
10.7 
10.7 
9.8 
8.9 


m. 

526 

1,040 

1,124 

1,964 

2,109 

2,352 

2,928 

2,207 

1,914 

1,617 

964 

526 

526 
938 
957 
1,063 
719 
526 

526 
982 
770 
526 

526 

963 

1,148 

1,385 

1,838 

2,278 

1,828 

1,377 

959 

528 


mm. 
719.6 
673.8 
666.5 
597.7 
586.7 
568.5 
527.4 
579.5 
602.0 
628.0 
680.9 
719.6 

721.7 
684.9 
683.2 
674.2 
704.3 
721.7 

718.5 
679.1 
697.1 
718.5 

709.4 
673.5 
659.1 
641.0 
607.2 
575.7 
607.2 
641.0 
673.5 
708.9 


--4^ 
-8.9 

- 8.3 
-11.9 
-10.4 
-10.9 
-13.5 
-11.3 
-12.3 
-10,7 

- 5.7 

- 0.3 

- 3,0 

- 5.6 

- 5.7 

- 3.5 

- 5.2 

- 3.0 

- 0.1 
4.5 
1.1 
0,0 

12.5 
16.9 
14.4 
15.0 
11.9 
8.3 
10.2 
11.5 
14.4 
13.5 


"46' 
100 

"ioo" 
100 

"166" 
100 

"97' 


w. 

wnw. 

wnw. 

nw. 

wnw. 

wnw. 

wnw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

e. 

e. 

e. 

ese. 

ese. 

e. 

s. 
ese. 

s. 

sw. 

sw. 

wsw. 

sw, 

s. 


m.p.t. 
7.6 



::::::: 
11.6 

8.0 

■"'7.'4 

5.8 

""8.'9 
S.5 

""'8,'9 



April £. — Four kites were used; lifting surface, 27.2 sq. m. Wire out, 6,000 m.; at 
maximum altitude, 5,500 m. 

There were a few St.-Cu. from the west-northwest. From 2/10 to a few Ci. from the 
west-northwest were visible after 11.05 a. m. 

Pressure was high over Ohio and low over Newfoundland. 

April S. — Four kites were used; lifting surface, 23.4 sq. m. Wire out, 3,000 m.; 
at maximum altitude, 1,700 m. 

Light snow was falling and dense fog prevailed. 

An extensive high-pressure area was central over Ontario. There were marked 
centers of low pressure over Utah and New Mexico. 

April 4. — One kite was used; lifting surface, 6.3 sq. m. Wire out, 1,000 m.; at 
maximum altitude, 600 m. 

There was dense fog and light rain. 

Pressure was high over Maine and low over Arkansas. 

April 5.— Two kites were used; lifting surfcice, 10.8 sq. m. Wire out, 4,500 m., 
at maximum altitude. 

The sky was overcast with A. -St. from the west-southwest; there were also 3/10 to 
8/10 St. from the south at an altitude of 700 m. 

An active low, accompanied by general precipitation, was central over the upper 
lakes. Pressure was high over the Gulf of St. Lawrence. 
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D&te aod liour. 



tftU. 

Apr. 6: 
FtftJliglU— 
7.58 s.m... 
8.07 a.m... 
8.29 a.m... 
9.00 a.m... 
9.14 a.m... 
9.24 a.m... 
9.80 a.m... 
Second flight— 
10.49 a.m... 
10.63 a. m. . . 

11.02 a.m... 
11.18 a.ra... 
11.29 a.m... 

12.03 p.m... 
.12.21p.m.., 

12.45 p.m.., 

1.18 p.m.., 
1.40 p.m... 
2.22 p.m... 
2.46 p.m.., 
S.lGp.m.., 
3.42 p.m.., 
3.51 p.m.., 

Apr. 7: 

8.04 a.m.. 
8.09 a.m.. 

8.19 a.m.. 
8.24 a.m.. 
8.S4a.m.. 
8.54 a.m.. 
9.16 a.m.. 

11.08 a.m.. 
11.29 a.m.. 
11.47 a.m.. 
12.00 m... 

12.04 p. m 



On Hount IVeaihiir, V&., fi^Q m. 



,....! 



I'r^ 


Tern- 


sun?. 


a" 


mm. 


•c. 


712.7 


13.2 


712.7 


13.4 


712.8 


13.4 


712.9 


14.1 


712.9 


13.9 


712.9 


13.7 


712.9 


13.7 


712.6 


16.4 


712.6 


16.3 


712.6 


16.7 


712.4 


17.9 


712.3 


17.7 


712.0 


18.5 


711.9 


19.0 


711.8 


20.1 


711.4 


19.9 


711.1 


20.5 


710.4 


20.8 


710.2 


21.9 


709.8 


21.8 


709.6 


22.0 


709.5 


21.4- 


712.5 


10.4 


712.6 


10.1 


712.7 


10.0 


712.8 


lao 


712.9 


9.9 


718.1 


&3 


718.4 


7.1 


714.4 


&4 


714.6 


&6 


714.7 


7.2 


714.8 


7.4 


714.8 


7.4 



Re], 
bum. 



Wind. 






% , 

59 wsw. 
59 ; wsw. 
61 , w^sw. 
66 ' wsw. 
68 wsw. 



63 sse. 

59 sse. 
57 se. 

53 ' se. 

48 I se. 

44 I sse. 
43 sse. 
39 90. 

41 . s. 

43 I sse. 
38 
45 
45 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



Veloc- 
ity. 



m. p. ». 

9.8 
6.7 
6.7 
3.6 
2.7 
3.1 
3.1 

8.0 
8.0 
9.8 
9.4 
8.0 
9.8 
7.2 
8.0 
8.9 
9.8 
8.9 
10.7 
10.7 
10.7 
10.7 

14.8 
14.3 
12.6 
12.1 
12.1 

ia7 

11.2 
11.6 
11.6 
11.6 
&6 
8.6 



At dlflcrml btlghts above oea* 



Hefelit, 



PrtS- 



Til. 

520 

947 

1,060 

1,515 

1,085 

840 

526 

526 

679 

1,098 

2,029 

2,141 

3.372 

3.607 

4,018 

3,577 

3.366 

2,624 

2,387 

1,932 

887 

52(\ 

626 

831 

1,071 

1,446 

1,664 

2,401 I 

3,473 

2,186 

1,529 

981 

876 

526 



mm. 
712.7 
678.0 
(i60.0 
634.2 
667.2 
686.8 
712.9 

712.6 
699.9 
666.2 
596.2 
588.2 
505.9 
491.2 
466.5 
493.0 
5a5.9 
553.7 
570.0 
601.6 
6S0.5 
709.5 

712.5 
68&9 
667.3 
637.9 
629l0 
662.0 
407.8 
583.9 
632.5 
67&1 
686.1 
714.8 



Tcm- 



• C. 

13.2 
12.4 
14.5 
11.8 
13.7 
12.7 
13.7 

16.4 
13.8 
14.9 
8.5 
8.9 
0.9 

- 1.1 
-3.8 

- 1.0 
1.0 
5.4 
8.0 

11.5 
16.4 
21.4 

ia4 

7.4 
9.6 
7.6 
9.6 
&4 

- 2.0 
6.7 
7.5 
7.5 
46 
7.4 



hum. 



Wind, 
tion. ity. 



m.p. «. 
9.8 



I wsw. 

60 I se. 

I 
68 I sse. 

:::: I: 



S8W. 
SW. 
WSW. 



I ssw. 
I s. 

i 

I nw. 
I nw. 
wnw. 



3.1 
8.0 



10.7 
14.8 



. — ' wnw. 
— nw. 
69 I nw. 



8.6 



April 6. — First flight: Three kites were used; lifting surface, 19.4 sq. m. Wire 
out, 1,600 m. ; at maximum altitude. 

From 7/10 to 8/10 A.-St. were observed before 9 a. m. and 3/10 A.-St. and 4/10 A.-Cu. 
thereafter, all from the west-southwest. 

Second flight. — Five kites were used ; lifting surface, 32.5 sq. m. Wire out, 8,000 m. ; 
at maximum altitude. 

Ci. and Ci. St. to the amount of 5/10 from the west-northwest, with 1/10 A.-Cu., 
from the west-southwest and a few A.-St. of indeterminate direction were observed 
before 12 m., after which from 8/10 to 1/10 A.-St. from the west-northwest and 1/10 
to 3/10 A.-Cu. from the west prevailed. 

At 8 a. m. there was an active low central over Illinois. A second low was over the 
lower St. Lawrence Valley and pressure was moderately high off the south Atlantic 
coast. 

April 7. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 6,000 m., 
at maximum altitude. 

There were from 6/10 to 10/10 St.-('u. from the west. These gradually changed to 
A.-Cu. There were a few Ci-St. from the west from 8.41 to 9.16 a. m. Light rain 
fell from 9.16 to 10.59 a. m. 

Pressure was low over Quebec and high over Illinois. 
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Date and hour. 



On Mount Weather, Va., 526 m. 



Pres- 
sure. 






Wind. 



Direc- . Veloc- 
Uon. ity. 



_l. 



1911. I 

Apr. 8: 

9.60 a.m.... 
10.02 a.m.... 

10.21 a. m.... 
10.42 a.m.... 
10.50 a.m.... 
10.50 a.m.... I 

Apr. 9: 
Firtt flights 
8.33 a.m.... 
8.44 a.m.... 
9.00 a.m.... 
0.13 a.m.... 
Second flight— 
11.52 a.m.... 
11.59 a.m.... 
12.10 p.m.... 

12.22 p.m...; 
12.35 p.m... 
12.58 p.m... 

1.02 p.m... 
1.19 p.m... 
1.36 p.m... 
1.42 p.m... 
1.50 p.m... 
2.08 p.m... 
2.27 p.m... 
2.32 p.m... 
2.41p.m... 
2.55 p.m... 
3.00 p.m...! 



I 



mm. 
710.8 
719.7 
710.6 
719L5 
719.4 
719.4 



7ia8 
719.1 
719.6 
719.6 

721.0 
721.0 
721.0 
721.1 
721.1 I 



72L2 
721.2 
721.3 
721.3 
721.3 
721.4 
721.4 
721.6 
721.6 
721.6 
721.6 
72L6 



a7 
a8 
a7 
a8 
as 

08 



-a 6 
-a 5 
-a 2 

-0 2 , 

1.8 
1.6 
1.8 

1.9 ; 

2.6 I 

ao I 
a2 

2.9 

a4 

3.4 

a7 

4.0 
4.0 
4.0 
49 
4.4 
49 



% 

100 , 
100 
100 ' 
100 
100 
100 , 



100 I 
100 I 
100 
100 

I 

74 
77 
75 
76 
72 
76 
75 
75 
75 
75 
67 



nw. 
nw. 
nw. 
nw. 

nw. I 

nw. 

nw. I 

nw. 

nw. 

nw. 

nw. 

nnw. 

nnw. 

nnw. 

nw. 

nw. 

nw. 

nnw. 

nw. 

nnw. 

nnw. 



m.p.t. 
d.7 
6.7 
7.2 
&4 
45 
40 



ia7 
ao 



ia7 

11.6 
12.1 
11.6 
11.6 
12.5 

ia7 

9.8 

ia7 
ia7 
ao 

0.8 

ia7 

11.6 
11.6 

a9 

9.8 
9.8 



At different heights above sea. 






Height. 



626 
782 
903 
966 
1,220 



526 

891 

1,652 

526 

526 
951 
1,516 
1,726 
2,438 
2,972 
3,135 
8,792 
3,571 
3,268 
2,952 
2,792 
2,225 
1,734 
1,434 
858 
526 



Pres- 
sure. 



mm. 
719.8 
697.1 
68&5 
681.0 
659l6 
719.4 



7ia8 
686.9 
624 9 
719.6 

721,0 
683.7 
63&4 
619.8 
566.0 
52a 5 
517.6 
475.3 
48a5 
509.1 
5304 
541.4 
582.3 
619.8 
6440 
602.6 
721.6 



Tem- 
pera- 
ture. 



•C. 

a7 
-1.7 

a2 
-1.1 
-1.5 

a8 



- a6 

-1.6 
-1.9 

- a2 

1.8 

- 2.6 

- 5.7 

- 5.2 
-7.3 

-ia4 

- 9.7 

-ia6 

- 9.1 

- a7 

- a4 

- ai 

- 41 

- a3 

- 6.1 

- ai 

49 



Rel. 
hum. 



% 
100 



100 



100 



100 
74 



Wind. 



Direo- Velo<- 
tion. J ity. 



nw. 
nnw. 
n. 
nw. 

nw. 

nw. 

nw. 

nnw. 

nnw. 

n. 

n. 

n. 



nnw. 
nw. 
nnw. 
nnw. 



m.p.s. 
a7 



40 



ia7 



ia7 

11.6 



0.8 



Aprils. — Three kites were uaed; lifting service, 18.9 sq. m. Wire out, 2,000 m., 
at maximum altitude, 1,100 m. 

Dense fog and light rain prevailed throughout the flight. 

Pressure was high over the lake region and relatively low over western North 
Carolina. 

April 9. — First flight. Three kites were used; lifting surface, 16.2 sq. ni. Wire 
out, 3,000 m., at maximum altitude. 

St.-Ou. from the north decreased from 10/10 at the beginning to 9/10 at 9.13 a. m., 
when a few A.-St. of indeterminable direction appeared. 

Second flight. Hve kites were used; lifting surface, 31.5 sq. m. Wire out 6,500 m., 
at maximum altitude, 6,200 m. 

St.-Ou. from the north, shifting to the north-northwest, decreased from 9/10 to 
5/10; altitude about 1.400 m. 

A trough of moderately low pressure extended along the Atlantic coast from New 
England to Florida. A high of considerable strength was central over northern 
Illinois. 
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Date and hour. 



1911. 
Apr. 10: 

4.38 p.m.. 
5.03 p. m . . 

5.12 p.m.. 

5.22 p.m.. 
5.30 p. m . . 

5.35 p. m . . 
Apr. II: 

10.29 a.m... 
12.55 p.m... 

1.38 p.m... 

2.09 p.m.., 

2.14 p.m.., 

2.23 p.m... 

2.36 p.m... 
2.52 p.m.., 
3.02 p.m.., 

3.13 p.m.., 
Apr. 12: 

10.09 a.m.., 
10.18 a. m.., 
10.27 a.m.., 

10.40 a.m... 
11.01a.m.. 
11.23 a.m.. 
11.37 a.m.. 

11.41 a. m.., 

1.24 p.m.., 
1.29 p.m.., 
1.44 p.m.., 
2.22 p.m.., 
2.29 p.m.. 
2.58 p.m.., 

3.15 p.m.., 
3.35 p.m.. 
3.48 p.m.. 
3.55 p.m.. 




April 10. — One balloon was used; capacity, 22.4 cu. m. Wire out, 2,600 m. 

There were 4/10 Ci. from the west throughout the flight. 

A high central over Lake Erie covered the country east of the Mississippi. 

April 11. — Four kites were used; lifting surface, 27.2 sq. m. Wire out, 3,700 m.; 
at maximum altitude 3,100 m. 

There were 7/10 to a few Ci.-Cu. from the west. A few St.-Cu. from the southeast 
were visible after 11.12 a. m. 

Pressure was high over Quebec and low over Alberta. 

April 12, — Seven kites were used; lifting surface, 44.1 sq. m. Wire out, 10,500 m.; 
at maximum altitude, 9,500 m. 

At the beginning of the flight there were 10/10 St. from the southeast; altitude, 
800 m. These had dissipated by 11 a. m., and thereafter the sky was overcast with 
St.-Cu. from the south-southeast; altitude, 1,400 m. At intervals there were visible 
through openings in the St.-Cu. 1/10 to 2/10 high A. -St. from the south. 

A large high was central over New England and a well-developed low over Colo- 
rado and Kansas. 
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Rendu of free air observations. 

At diflerent heights above sea. 



Date and hour. 



1911. 
Apr. 13: 

12.47 p.m... 
12.57 p.m... 
1.10 p.m... 
1.23 p.m... 
1.28 p.m... 
1.38 p.m... 

1.49 p.m... 
2.06 p.m... 
2.38 p.m... 
2.44 p.m... 

2.50 p.m... 
3.01p.m... 
3.09 p.m... 
3.20 p.m... 
3.23 p.m... 
3.30 p.m... 
3.42 p.m... 
3.49 p.m... 

Apr. 14: 

8.38 a.m... 
8.38 a.m... 

8.49 a.m... 
8.55 a. m... 
9.02 a.m... 

9.15 a. m... 
9.30 a.m... 

Apr. 15: 

1.04 p. m.. 
1.22 p.m.. 
1.37 p.m.. 

1.50 p.m.. 

2.16 p.m.. 
2.30 p.m.. 
2.41 p. m.. 
2. 57 p. m . . 
a09p.m.. 



On Mount Weather, Va., 526 m. 




i 




1 Wind. 




Pres- 
sure. 


Tcm- 
ture. 


Rel. 
hum. 






Height. 


Direc- 


Veloc- 


1 




, tion. 

1 


ity. 




mm. 


• a 


% 


m.p.». 


m. 


725.7 


13.0 


70 sse. 


9.8 


526 


725.6 


13.2 


68 1 sse. 


10.3 


881 ; 


725.6 


13.4 


71 sse. 


10.7 


1,527 1 


725.5 


13.3 


73 , sse. 


10.7 


1,936 


725.5 


13.4 


72 ' sse. 


11.2 


2363 


725.5 


13-0 


73 ' sse. 


11.2 


2,464 


725.4 


13.2 


72 


sse. 


10.3 


2,978 


725.4 


13.1 


71 


sse. 


10.3 


3,381 


725.3 


13.3 


71 


sse. 


8.0 


3,834 1 


725.3 


13.4 


71 


sse. 


8.9 


3,892 


725.2 


13.5 


68 


sse. 


8.5 


3,830 


725.2 


13.5 


68 


sse. 


8.9 


3,347 


725.2 


13.6 


66 


sse. 


10.3 


2,973 


725.0 


13.6 


67 


sse. 


9.8 


2,433 


724.9 


13.6 


67 


sse. 


10.3 


2,023 


724.8 


13.7 


65 


sse. 


9.4 


1,495 ; 


724.7 


13.9 


67 


sse. 


9.8 


935 ' 


724.6 


13.8 


67 


sse. 


11.6 


526 


720.6 


11.6 


96 


ssw. 


9.8 


526 


720.6 


11.6 


97 


ssw. 


8.9 


1,051 


720. 6 


11.7 


96 


ssw. 


6.3 


1,367 


720.5 


11.7 


96 


ssw. 


6.7 


1,656 


720.5 


11.7 


96 


s. 


6.7 


1,975 


720.6 


11.7 


96 


s. 


8.0 


2,185 


720.4 


11.7 


96 . s. 


8.0 


526 


715.7 


9.4 


42 1 wnw. 


8.5 


526 


715.5 


9.5 


41 wnw. 


8.0 


897 


715.2 


10.2 


38 wnw. 


9.4 


1,590 


715.0 


11.0 


36 wnw. 


7.2 


2,318 


714.8 


10.9 


35 wnw. 


7.2 


2,790 


714.6 


11.8 


36 wnw. 


8.9 


2,39.3 


714.4 


12.0 


35 1 wnw. 


ia7 


1.583 , 


714.1 


12.4 


29 wnw. 


12.1 


956 


Tiao 


12.6 


25 


wnw. 


11.2 


526 



Wind. 



Pres- 
sure. 



725.7 

605.5 I 

642.9 

611.3 

579.8 ' 

572.5 

536.9 

510.1 

481.8 , 

478.1 

481.8 

512.0 

536.9 

574.3 , 

604.1 

044.7 

690.1 

724.6 

720.6 
676.7 
651.3 
629.0 

605.0 I 
589.8 
720.4 

715.7 ' 
684.1 
627. 5 I 

572.1 ' 
537.7 
566.0 
627.5 
678.1 

7ia9 

I 



Tem- 
pera- 
ture. 



Rel. I 
hum. I 



Direc- 
tion. 



13.0 I 

8.6 . 

3.7 . 
2.7 . 
0.5 . 

1.3 . 

- 1.6 . 

- 3.8 . 

- 2.0 . 

- 2.6 . 

- 2.3 . 

- 4.4 . 

- 2.6 . 

1.4 . 

1.4 . 

3.6 . 

8.5 . 
13.8 I 

11.6 

9.7 . 

6.7 . 

8.4 '. 

6.8 1. 
5.8 1. 

11.7 

9.4' 

4.5 |. 



% 
70 



67 
96 



96 



sse. 

sse. 

\t 

s. 
; ssw. 

ssw. 

sw. 

sw. 

sw. 

ssw. 

ssw. 

ssw. 



ssw. 

ssw. 

ssw. 

sw. 

sw. 

wsw. 

s. 



42 wnw. 
wnw 



-1.9 I I wnw. 



-&1 
-11.9 

-lao 

- 2.7 
5.5 
12.6 



wnw. 
wnw. 
wnw. 
.| wnw. 
w. 



25 i wnw. 



Veloc- 
ity. 



m.p.9. 



11.6 
9.8 



8.0 
&5 



11.2 



April 13. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 7,000 m.; 
at maximum altitude, 5,300 m. 

St.-Cu. from the south-southeast, altitude about 1,400 m., diminished from 10/10 
to 5/10. Above them the sky was covered with A.-St. from the southwest. 

Pressure was high over New England and low over Manitoba and Arkansas. 

April 14. — ^Three kitew were used; lifting surface, 18.9 sq. m. Wire out, 4,500 m.; 
at maximum altitude, 4,300 m. 

There were 3/10 St.-Cu. from the southwest and 7/10 low St. from the south. Rain 
b^;an at 8.58 a. m. 

Pressure was low north of Lake Superior and high off the Atlantic coast. 

April 15. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 4,000 m.^ 
at maximum altitude, 3,800 m. 

There were 5/10 to 6/10 Oi. and Oi.-Cu. from the west and 2/10 to a few St.-Cu. from 
the west-northwest. A solar halo was observed. 

Pressure was high over Wyoming and low over Maine, with a secondary depression 
on the Carolina coast. 
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On Mount Weathei 


, Va., 52 


6 m. 


-- 


At different heights above sea. 
Wi] 




Date and hour. 








WJ 


Id. 




sur*. 


Tpm- 
ture. 


hum. 






EclKht. 


Pres- 
sure. 


Tem- 
pera- 
ture. 


Rel. 
hum. 


Direc- 






Dlm^ 


\>Ux- 


Veloc- 










Unn. 


liy. 


- 








tion. 


ity. 


1911. 
















Apr. 16: 


fn9}i. 


• C. 


% 




m. p. 8. 


m. 


mm. 


• C. 


% 




m.p.8. 


8.56 a.m.-. 


714.5 


3.0 


37 


nw. 


ia4 


526 


714 5 


ao 


37 


nw. 


ia4 


9.01 a. m.... 


714.5 


3.0 


37 


nw. 


ia4 


902 


681.9 


- a9 




nw. 




9.41a.m.... 


714.4 


ae 


33 


wnw. 


14 3 


1,384 


641.7 


- 48 




wnw. 




10.30 a, m.... 


714.2 


48 


32 


wnw. 


ia8 


1,997 


59a 1 


- 9.9 




wnw. 




10.51a.m.-.. 


714.1 


43 


27 


wnw. 


19.7 


2,429 


56a4 


-lao 




wnw. 




11.05 a, m.... 


714 1 


48 


29 


wnw. 


17.9 


2,116 


5840 


-11.4 




wnw. 




11.30 a.m.... 


714 


48 


30 


wnw. 


17.9 


1,424 


63a 1 


- 48 




wnw. 




11.40 a.m.... 


714 


42 


35 


nw. 


17.9 


898 


681.9 


- a4 




nw. 




11.48 a.m.... 


714 


48 


• 32 


nw. 


14 3 


526 


714 


48 


32 


nw. 


14 3 


Apr. 17: 
























2.00 p.m... 


7ia4 


&6 


64 


nw. 


7.2 


526 


7ia4 


a6 


64 


nw. 


7.2 


2.10 p.m.. . 


7ia4 


9.6 


59 


nw. 


7.2 


834 


687.2 


49 




nw. 


... . 


2.22 p.m... 


7ia4 


&9 


60 


nw. 


7.2 


1,337 


645.8 


a4 




nw. 




2.37 p.m... 


7ia4 


9.8 


48 


nw. 


9.8 


1,881 


6oao 


- a8 




nw. 




2.47 p.m... 


na4 


ia2 


38 


nw. 


10.3 


2.134 


5842 


- 6.2 




nw. 




2.58 p.m... 


7ia4 


lai 


38 


nw. 


14 8 


2,861 


532.2 


- 9.1 




wnw. 




3.13 p.m... 


7ia4 


9.6 


33 


nw. 


15.6 


3,759 


47a 5 


-lai 




wnw. 




3.45 p.m... 


7ia4 


9.8 


39 


nw. 


ia4 


2,968 


524 9 


-9.5 




wnw. 




4.05 p.m.. . 


7ia4 


9.8 


33 


nw. 


15.2 


2,282 


57a 3 


- 5.7 




wnw. 




4.18 p.m... 


713.4 


a9 


33 


nw. 


ia4 


1,711 


61&2 


- 2.7 




wnw. 




4.33 p.m... 


713.4 


9.8 


31 


nw. 


17.0 


1,383 


642.2 


a3 




nw. 





4.43 p.m... 


713.4 


9.8 


32 


nw. 


lai 


877 


68a6 


48 




nw. 




4.50 p.m... 


7ia4 


9.8 


32 


nw. 


16l1 


526 


7ia4 


9.8 


32 


nw. 


16.1 


Apr. 18: 
























7.67 a.m.... 


719.6 


2.8 


51 


nw. 


7.2 


520 


719.5 


2.8 


51 


nw. 


7.2 


8.06 a.m.... 


719.5 


a2 


51 


nw. 


7.6 


857 


69a 6 


— 0.5 




nnw. 





8.23 a.m.... 


719.5 


3.4 


51 


nw. 


ao 


1,240 


65a4 


0.8 




nnw. 





8.37 a.m.... 


719.6 


as 


51 


nw. 


7.6 


1,925 


604 6 


-0.1 




nnw. 




8.57 a.m.... 


719.6 


40 


61 


nw. 


7.6 


2,945 


532.0 


-40 




nnw. 




9.18 a.m.... 


719.6 


44 


48 


nw. 


7.6 


3,726 


481.8 


- 5.2 




nw. 




9.55 a.m.... 


7ia7 


5.7 


47 


nw. 


6.7 


4,565 


432.9 


-10.5 




nw. 




10.51a.m.... 


719.2 


7.3 


47 


wnw. 


5.4 


3,668 


485.6 


- 5.7 




nw^ 




11.18 a.m.... 


719.1 


7.6 


43 


nnw. 


a6 


2,924 


53a 8 


- 42 




nnw. 




11.34 a.m.... 


7ia9 


&6 


41 


nw. 


4 


1,931 


6046 


a3 




nnw. 




11.45 a.m.... 


7ia8 


a5 


41 


wnw. 


ai 


1,090 


671.0 


2.9 




wnw. 




11.61 a.m.... 


7ia8 


9.0 


42 


wnw. 


2.7 


626 


7ia8 


9.0 


42 


wnw. 


2.7 


_. 


. - 









. 
















^ _ -- 



April Jtf.— Three kites were used; lifting surface, 16.2 sq. m. Wire out, 4,000 m., 
at maximum altitude. 

Cu. from the west-northwest increased from few to 6/10. 

Low pressure was central off the coast of Nova Scotia. High pressure was central 
over Louisiana. 

April 17. — Three kites were used; lifting surface, 20.9 sq. m. Wire out, 5,000 m., 
at maximum altitude. 

There were 3/10 to a few St.-Cu. from the west-northwest at an altitude of about 
1,500 m. 

Pressure was high over the Mississippi Valley and low over Nova Scotia. A sec- 
ondary low was central over northern Virginia. 

April 18. — Five kites were used; lifting surface, 33.5 sq. m. Wire out, 9,000 m., 
at maximum altitude. 

Ci.-St., from the west-northwest, increased from few to 4/10. 

Pressure was high over Virginia and low over Iowa. 
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ResiUts of free air observations. 



Date and hour. 



On Mount Weather. Va., 526 m. 



1911. 
Apr. 10: 

8.01 a. m... 
8.05 a. m... 
8.25 a.m... 
8.45 a.m... 

9.02 a.m... 
9.40 a.m... 

10.08 a.m... 
10.14 a.m... 
10.31a.m... 
10.48 a.m... 
11.10 a. m... 
11.23 a.m... 
11.32 a. m... 
11.38 a.m... 
11.41a.m... 
Apr. 20: 

11.12 a. m... 
11.22 a.m... 
11.46 a.m... 

12.03 p.m. . 
12.29 p. m. . 

1.20 p.m.. 
2.17 p. m. . 
3.15 p. m. . 
3.42 p. m. . 
3.53 p. m. . 

4.03 p. m. . 
4.15 p. m. . 
4.27 p. m. . 
4.30 p.m.. 

Apr. 21: 

10.05 a.m... 
10.22 a.m... 
10.36 a.m... 
10.44 a.m... 
10.55 a.m... 

11.04 a.m... 



Pres- 
sure. 



mm. 
714.2 
714.1 
713.8 
713.5 
713.3 
713.0 
712.9 
712. 8 
712.7 
712. 7 
712.6 
712.4 
712.3 
712.2 
712.2 



I I 

I Wind. 

If™' Rei. T- 

^: \^^\ Direc 
I I tioQ. 



• a 

9.4 
9.4 I 
9.2 I 
9.3 
9.2 
9.9 
10.2 
10.4 
10.8 
10.9 
10.7 
10.9 
10.5 
10.4 
10.2 



708.7 


7.0 


708.8 


.7.4 


709.0 


7.7 


709.1 


7.2 


709.3 


7.1 


709.8 


7.2 


710.3 


7.4 


710 7 


8.2 


710.9 


S.8 


711.0 


9.1 


711.0 


9.0 


711.1 


9.0 


711.2 


8.7 


711.2 


8.5 



62 ' sse. 

63 ' se. 
65 I se. 

76 sse. 
63 se. 

71 , se. 

70 386. 

75 ' sse. 

67 j sse. 

67 ' sse. 

77 I 8. 

72 I sse. 

80 , sse. 

81 I sse. 
81 ; sse. 



nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

n. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nw. 

nnw. 

nnw. 



Veloc^ 
ity. 



713.5 
713.3 
713.1 
713. 
712. 8 
712.8 



8.6 
9.5 
9.6 
9.6 
9.6 
9.8 



44 ese. 

50 I ese. 

50 I ese. 

50 I calm. 

48 I ese. 

46 ese. 



7.2 
8.0 
7.2 
7.0 
8.C 
8.0 
8.9 
7.2 
5.4 
5.4 
7.2 
7.6 
7.6 
7.6 

8.0 
8.0 
8.0 
7.6 
8.9 
7.2 
5.8 
4.0 
4.9 
5.4 
4.5 
3.6 
3.1 
2.7 

1.8 
4.0 
4.0 
0.0 
5.4 
4.5 



At different heights above sea. 



Height. 



Pres- 
sure. 



829 I 

1,613 I 

2,291 I 

2.544 , 

2,697 , 

3.038 ' 

3.502 I 

2,850 I 

2,596 

2.024 I 

1,482 

929 I 

762 I 

526 ^ 

526 I 

915 I 

1,480 I 

1,919 

2,589 ' 

3.798 ' 

4;356 I 

3.456 I 

3.045 I 

2.855 , 

2,370 , 

1.695 ' 

898 I 

526 , 

526 ' 
2.098 
1.649 
1,364 
855 I 
526 , 



mm. 
714.2 
688.7 
626.7 
576.6 
558.4 
547.5 
524.6 
494.1 
535.6 
552.9 
593.6 
634.3 
678.1 
692.2 
712.2 



I ' Wind. 

'T^™- ' RaI ' 

Sire. ;*'"""• I Direc- Veloc- 
tion. 



I_ 



708.7 I 

675.9 

630.6 I 

597.1 I 

549.1 ' 

471.1 ! 

438.4 I 

492.1 

518.9 

531.7 

.565.5 

615.7 

679.7 

711.2 



713.5 I 
587.5 ' 
621.3 I 

643.7 I 
685.1 1 

712.8 , 



9.4 I 
13.5 . 
7.0 . 
2.0 . 

- 0. 7 . 

- 2.7 I. 

- 1.7 . 

- 4.9 I. 

- 1.6 ,. 
-.1.7 ,. 

2.6 . 
5.0 '. 
7.6 ■. 
6.0 . 
10.2 ! 

7.0 
3.6 
1.8 
0.0 

- 3.0 
-7.6 
-10.5 
-6.8 

- 4.9 

- 5.9 

- 4.3 
-0.9 

4.0 
8.5 

8.6 

- 1.9 
-0.7 

2.1 
6.2 
9.8 



% 
63 



94 



79 



46 



8SW. 

sw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 



nnw. 

n. 

n. 

n. 

n. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

n. 

nnw. 



nw. 
wnw. 
wsw. 
calm. 



ity. 



m. p. 8. 
7.2 



7.6 
8.0 



1.8 



April 19. — Six kites were used; lifting surface, 38.3 sq. m. Wire out, 7,950 m.; 
at maximum altitude, 6,600 m. 

There were 10/10 to 3/10 A.-Cu. from the south-southwest until 8.26 a. m. and from 
7/10 to 10/10 A.-St., altitude 2,600 m., from the same direction thereafter. There 
were a few St. from the south -southeast after 11.13 p. m. Light rain began at 11.13 
p. m. 

Pressure was low over Wisconsin and high off the south Atlantic coast. 

April 20. — Seven kites were used; lifting surface, 44.1 sq. in. Wire out, 9,500 m.; 
at maximum altitude, 9,000 m. 

There were 10/10 to 5/10 St. from the north before 1 1 .20 a. m. at an altitude of 800 m. 
From 3/10 to 10/10 St.-Cu. were visible after 11.20 a. m. at an altitude of 2,500 m. 
These changed in direction from north to north-northwest. 

Pressure was low off the New Jersey coast and high over the upper Missouri Valley. 

April 21. — One captive balloon was use<l; capacity, 22.4 cu. m. Wire out, 2,800 m. 

There were 7/10 Ci.-St. from the west and a few Cu., apparently motionless. 

Pressure was high over the Dakotas and low off the North Atlantic States. 
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Date and hour. 



On Mount Weather, Va., 526 m. 
Wind. 



Pre*, 
sure. 



Tem- 
pera* 
lure. 



Rel. 
hum. 



Dkec- 
tlon. 



Veloc- 
ity. 



At different heights above sea. 



Height. 



Pres- 
sure. 



Tem- 
pera- 
ture. 



Rel. 
hum. 



Wtad. 



Dbec- 
tlon. 



Veloc- 
ity. 



1911. 
Apr. 22: 

3.37 p. m. . 

3.48 p. m. . , 

4.50 p. m. . , 
4.53 p. m. . . 
4.56 p. m. . . 

April 23: 

10.53 a.m... 
11.57 a.m... 
12.23 p.m.. 

1.03 p.m... 
1.30 p.m... 
1.51p.m... 
1.56 p. m... 

2.04 p.m.. 
2.18 p.m... 
2.27 p.m... 
2.32 p. m . . . 
2.40 p.m... 

Apr. 24: 

8.05 a.m.... 
8.15 a. m.... 
8.36 a.m.... 
8.42 a.m.... 

8.49 a.m.... 
8.53 a.m.... 

9.06 a.m.... 
9.27 a.m.... 

10.11a.m.... 
10.56a. m.... 
11.44 a.m.... 

1.07 p. m... 

1.53 p. m... 

2.08 p.m... 

2.13 p. m... 

2.20 p.m... 

2.35 p.m... 

2.46 p. m... 

2.51 p. m... 



mm. 
712.7 
712.7 
.712.7 
712.7 
712.7 

720.7 
720.7 
720.7 
720.6 
720.8 
720.9 
720.9 
720.9 
721.0 
721.0 
721.0 
721.0 

722.9 
722.9 
722.9 
722.9 
722.9 
722.9 
722.9 
722.9 
722.9 
722 9 
722.9 
722.3 
722.0 
721.8 
721.8 
721.7 
721.6 
721.5 
721.5 



• C. 
3.0 
3.0 
2.7 
2.6 
2.6 

1.8 
2.6 
3.7 
4.3 
6.1 
5.1 
5.1 
5.2 
5.1 
5.0 
4.9 
5.0 

3.2 
3.5 
4.4 

4.7 
5.0 
5.0 
5.0 
6.2 
7.0 
7.7 
8.3 
9.3 
10.5 
10.7 
10.4 
10.6 
11.0 
11.0 
11.2 



% 
100 
100 
100 
100 
100 

90 
87 
85 
79 
79 
75 
73 
74 
75 
72 
72 
72 

60 
69 
63 
63 
62 
62 
62 
63 
52 
52 
45 
42 
42 
40 
38 
39 
34 
36 



e. 
e. 
e. 
e. 

6. 

nnw. 

nnw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

nnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

nnw. 

nw. 

nw. 

nnw. 

nnw. 

nnw. 

nw. 

nnw. 



m.p.8. 
6.7 
6.3 
6.3 
6.7 
6.7 

5.4 
5.4 
6.7 
6.7 
7.2 
7.2 
6.3 
5.4 
4.9 
5.8 
5.8 
5.8 

8.5 
8.5 

11.6 
9.8 
9.8 

10.3 
9.4 

12.5 

10.3 
8.9 
8.5 
6.7 
7.2 
8.5 
8.5 
7.2 
8.5 
8.0 
8.5 



707 
829 
726 
526 

526 
1,147 
1,901 
2,441 
2,596 
3,001 
2,762 
2,417 
1,735 
1,103 
775 
526 



1,421 
1,581 
1,746 
2,166 
2,739 
3,481 
4,510 
4,818 
5,676 
4,594 
3,686 
2,506 
2,318 
1,945 
1,381 
897 
526 



mm. 
712.7 
697.0 
686.5 
606.3 
712.7 

720.7 
667.1 
606.3 
565.7 
554.7 
526.4 
542.9 
567.5 
619.5 
670.9 
699.2 
721.0 

722.9 
688.1 
646.7 
633.7 
620.7 
588.7 
646.9 
497.2 
434.2 
417.0 
372.1 
430.1 
484.9 
657.8 
577.8 
606.7 
650.2 
689.9 
721.5 



• C. 
3.0 
1.4 
0.8 
0.9 
2.6 

1.8 

- 2.2 

- 6.0 

- 9.5 

- 7.9 
-10.0 

- 8.6 

- 8.7 

- 5.6 

- 2.1 
0.6 
5.0 

3.2 
0.4 

- 3.0 

- 4.2 

- 3.6 

- 4.9 

- 8.0 
-11.2 
-15.8 
-18.0 
-22.7 
-16.1 
-10.9 

- 7*4 

- 3.6 

- 3.5 
0.9 
6.0 

11.2 



100 



100 
90 



e. 

e. 

6. 

e. 
e. 

nnw. 

nnw. 

n. 

n. 

n. 

n. 

n. 

n. 

nnw. 

nw. 

nw. 

nw. 

nw. 

nnw. 

nnw. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

nne. 

nne. 

nne. 

nne. 

n. 

nnw. 

nnw. 

nnw. 



m. p. s. 
6.7 



6.7 
5.4 



6.8 
8.5 



8.6 



April j?^.— Three kites were used; lifting surface, 19.4 sq. m. Wire out, 1,700 m.; 
at maximum altitude, 600 m. 

There was dense fog except from 4.01 to 4.28 p. m., when the sky was covered with 
St. from the east and St.-Cu. from the west-northwest. 

Pressure was low over Virginia and high over Minnesota. 

April 23.— Six kites were used; lifting surface, 40.3 sq. m. Wire out, 4,750 m.; 
at maximum altitude, 3,550 m. 

There were 7/10 to 10/10 St.-Cu. from the north. The head kite entered St.-Cu. at 
11.15 a. m., and fell below it at 2.21 p. m.; altitudes, respectively, 950 and 1,400 m. 

High pressure, central over Lake Superior, covered the northern and eastern United 
States. 

April 24. — Nine kites were used; lifting surface, 57.2 sq. m. Wire out, 10,000 m.; 
at maximum altitude, 9,800 m. 

There were a few to 5/10 St.-Cu. from the north at an altitude of 1,500 m. 

Pressure was high over Wisconsin and low south of Florida. 
8068—11 4 
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On Mount Weather, Va., 626 m. 




At different heights above sea. 




Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 




Height. 


Pres- 
sure. 


Tem- 
lure. 


Rel. 
hum. 








Direc- 


Veloo- 


Direo- 


Veloc- 




-- - 







tion. 


ity. 










Uon. 


ity. 


1911. 














Apr. 26: 


mm. 


• a 


% 




m.p.i. 


m. 


mm. 


" C. 


% 




m. p. 9. 


6.42 a. m 


722.4 


6.3 


52 


wnw. 


^.4 


526 


722.4 


6.3 


52 


wnw. 


5.4 


6.51a.m.... 


722.5 


6.4 


61 


wnw. 


6.4 


637 


712.8 


7.9 




nw. 




7.23 a. m 


722.5 


7.1 


54 


wnw. 


5.8 


910 


689.7 


7.7 




nnw. 




7.33 a.m.... 


722.6 


7.3 


50 


wnw. 


5.8 


1,544 


638.4 


2.3 




nnw. 




8.07 a.m.... 


722.6 


7.9 


48 


wnw. 


7.2 


1,979 


604.6 


0.0 




n. 




9.16 a.m.... 


722.7 


10.0 


42 


nw. 


7.6 


2,856 


541.7 


- 5.3 




n. 




9.32 a.m.... 


722.6 


10.4 


44 


nw. 


8.0 


1,642 


630.6 


1.6 




n. 




9.40 a.m.... 


722.6 


10.7 


45 


nw. 


7.6 


1,311 


666.8 


3.6 




nnw. 




10.01a.m.... 


722.6 


11.2 


44 


nw. 


7.6 


744 


704.0 


8.6 




nw. 




10.09 a.m.... 


722.6 


11.7 


43 


nw. 


7.6 


526 


722.6 


11.7 


43 


nw. 


7.6 


Apr. 26: 
























1.20 p. m . . . 


724.9 


17.9 


29 


e. 


4.9 


52(> 


724.9 


17.9 


29 


e. 


4.9 


1.41p.m... 


724.8 


18.2 


32 


ese. 


3.8 


2,742 


555.0 


0.7 




calm. 




1.52 p.m... 


724.8 


, 18.4 


30 


ese. 


3.1 


2,190 


594.2 


3.8 




calm. 




2.05 p. m . . . 


724.7 


' 18.0 


29 


se. 


4.5 


1,590 


638.9 


9.7 




calm. 




2.16 p. m... 


724.7 


18.0 


30 


ese. 


5.4 


941 


690.3 


14.5 




se. 




2.25 p.m... 


724.6 


18.0 


29 


so. 


4.5 


526 


724.6 


18.0 


29 


S6. 


4.5 


Apr. 27: 
























11.44 a.m.... 


728.2 


19.2 


29 


sse. 


6.3 


526 


728.2 


19.2 


29 


sse. 


6.3 


11.53 a.m.... 


728.1 


18.9 


32 


sse. 


9.8 


925 


694.8 


14.1 




s. 




12.05 p.m... 


728.1 


1 18.5 


29 


sso. 


10.7 


1,.350 


660.6 


10.3 




s. 




12.16 p.m... 


728.0 


i 19.2 


27 


sse. 


8.9 


1,588 


641.8 


7.8 




s. 




12.36 p.m... 


727.8 


' 19.4 


29 


s.se. 


8.9 


2,081 


604.4 


4.5 




s. 




1.08 p. m... 


727.6 


19.8 


29 


sse. 


10.7 


2,531 


571.0 


3.7 




s. 




2.02 p. m . . . 


727.1 


19.6 


31 


sse. 


7.2 


1.964 


612.3 


4.9 




s. 




2.12 p.m... 


727.0 


19.4 


30 


sse. 


8.5 


1,578 


641.8 


7.4 




sse. 




2.22 p. m. .. 


720.9 


19.4 


30 


sse. 


8.0 


1,290 


«"»4. 2 


, 10.3 




sse. 




2.34 p. m . . . 


726.8 


, 19.2 


30 


sse. 


8.9 


780 


705.6 


i 15.0 




sse. 




2.44 p.m... 


726.7 


1 19.. 


31 


sse. 


8.9 


520 


726.7 


1 19.4 


31 


sse. 


8.9 



April 25. — Seven kites were used; lifting surface, 44.6 sq. m. Wire out, 5,000 m.; 
at maximum altitude, 3,500 m. 

The sky was cloudless. 

A large area of high pressure, central over the lake region, covered the country east 
of the Rocky Mountains. 

April 26. — One captive balloon wafl used; capacity, 22.4 cu. m. Wire out, 2,500 m. 

The sky was cloudless, with light haze in southwest at commencement of flight. 
There were a few light Cu. in the southwest at the end of flight. 

Pressure was high over the lower lake region and low over the west Gulf coast. 

April ?7.— Five kites were used; lifting surface, 34.0 sq. m. Wire out, 3,500 m.; at 
maximum altitude, 3,400 m. 

There were 5/10 Ci.-St. from the west and from a few to 4/10 A.-Cu. from the west- 
southwest. A halo was observed. 

Pressure was high over the Middle Atlantic Coast States and low over Montana. 
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On Moimt Weather, Va., 526 m. 




At diflerent heights ahove sea. 




Date and hour. 








Wind. 










Wind. 




Pies- 
sore. 


Tem- 
ture. 


Rel. 
hum. 






Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 








Direc- 


Veloo- 


Direc- 


Veloc- 










tion. 


Ity. 










tion. 


ity. 


1911. 
























Apr. 28: 
KUe night— 
1.21p.m.... 


TOW. 

724.0 


• C. 
19.8 


\ 


se. 


TO. V, 8. 

3.6 


TO. 

526 


mm. 
724.0 


19.8 


\ 


se. 


m. p. 8. 

3.6 


1.30 p.m.... 


723.9 


19.7 


43 


sw. 


4.0 


1,018 


683.4 


14.2 




sw. 




1.55 p.m.... 


723.6 


19.1 


43 


nw. 


5.4 


526 


723.6 


19.1 


43 


nw. 


5.4 


Balloon atcen^ 
























sion- 
























3.G0p.m 


722.8 


18.8 


52 


8W. 


2.2 


526 


722.8 


18.8 


52 


sw. 


2.2 


4.09 p.m.... 


722.8 


19.0 


50 


sw. 


2.7 


2,714 


555.2 


0.5 




ssw. 




4.22 p. m 


722.7 


18.8 


SO 


ssw. 


3.6 


1,721 


627.2 


7.1 




ssw. 




4.81p.m.... 


722.6 


19.0 


50 


s. 


4.9 


1,292 


660.3 


10.9 




ssw. 




4.43 p.m.... 


722.6 


18.4 


50 


ssw. 


5.4 


526 


722.6 


18.4 


50 


ssw. 


5.4 


Apr. 29: 
























10.11a.m.... 


719.0 


17.6 


60 


w. 


2.2 


526 


719.0 


17.6 


60 


w. 


2.2 


10.35 a.m.... 


718.9 


18.5 


59 


w. 


2.2 


1.974 


605.0 


7.7 




calm. 




10.45 a.m.... 


718.8 


19.0 


00 


w. 


1.8 


1,529 


638.4 


10.3 




calm. 




10.58 a.m.... 


718.7 


18.7 


00 


w. 


2.7 


885 


689.2 


13.7 




calm. 




11.07 a. m.... 


n8.7 


19.2 


58 


w. 


1.8 


526 


718.7 


19.2 


58 


w. 


1.8 


.\pf.30: 
























8.04 a.m.... 


712.3 


14.8 


92 


se. 


2.7 


526 


712.3 


14.8 


92 


so. 


2.7 


8.16 a.m.... 


712.3 


15.0 


92 


ese. 


2.7 


1,794 


612.7 


9.2 




sw. 




8.27 a.m.... 


712.3 


14.8 


92 


ese. 


3.6 


867 


684.3 


14.7 




ssw. 




8.49 a.m.... 


712.3 


14.5 


94 


se. 


2.9 


526 


712.3 


14.5 


94 


se. 


2.9 



April 28. —Kite flight: One kite was iised; lifting surface, 8.3 sq. m. Wire out, 500 
m., at maximum altitude. 

There were 2/10 Ci.-St. from the west and 7/10 Cu. from the south-southwest. Strong 
ascending currents prevailed. 

Balloon ascension: One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,600 m. 

There were 3/10 Ci.-St. from the west and 7/10 Cu. from the south-southwest; altitude 
of Cu., 2,000 m. 

High pressure, central over the middle Atlantic coast, covered the country' east of 
the Rocky Mountains. 

April 29. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 1,800 m. 

There were 7/10 to 4/10 A.-Cu. from the northwest and 1/10 to 4/10 St.-Cu. from the 
same direction after 10.46 a. m. 

Pressure was high over the Carolinas and low over Kansas. 

April SO. — One captive balloon was used, capacity 22.4 cu. m. Wire out, 2,400 m. 

There were 10/10 A. -St. from the southwest throughout the flight, and light fog from 
7.55 to 8.13 a. m. and at short intervals thereafter. 

A low pressure area, with centers over Texas, Missouri, and lower Michigan, covered 
the central and eastern portion of the country. 
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Results of free air observations. 





On] 


Date and hour. 






Pres- 




sure. 


1911. 




Ifayl: 


mm. 


1.13 p.m 


708.4 


1.16 p. m — 


708.4 


1.56 p.m.... 


708.0 


2.07 p. m — 


707.8 


2.23 p. m 


707.6 


2.38 p.m.... 


707.5 


3.01p.m.... 


707.2 


3.37 p. m 


706.7 


4.01p.m.... 


706.6 


4.35 p. m — 


706.4 


4.45 p.m.... 


706.4 


4.53 p. m 


706.3 


6.01p.m.... 


706.3 


May 2: 




1.33 p.m.... 


712.6 


1.42 p.m.... 


712.6 


1.58 p.m.... 


712.7 


2.06 p. m — 
2.10 p.m.... 


712.7 


712.7 


2.25 p.m.... 


712.7 


2.66 p. m 


712.7 


3.28 p. m — 


712.7 


3.40 p.m.... 


712.7 


3.67 p. m 


712.7 


4.07 p.m.... 


712.7 


4.19 p.m.... 


712.7 


4.23 p.m.... 


712.7 


May 3: 




6.38 a.m.... 


717.8 


6.46 a.m.... 


717.9 


7.02 a.m.... 


718.0 


7.21a.m.... 


718.0 


7.25 a.m.... 


718.0 


7.48 a.m.... 


718.1 


8.03 a.m.... 


718.1 


8.40 a. m 


718.2 


«.00a. m.... 


718.3 


10.16 a.m.... 


718.2 


10.41a.m.... 


718.1 


11.18 a.m.... 


718.0 


11.38 a.m.... 


717.9 


11.45 a.m.... 


717.8 


11.56 a.m.... 


717.7 


12.10 p.m... 


717.7 


12.20 p.m... 


717.7 



On Monnt Weather, Va., 626 m. 



Tem- 
pen^ 
txire. 



Rel. 
hum. 



Wind. 



Dlrecs 
tion. 



• C. ! 
23.8 
23.8 ! 
24.7 
25.0 I 
25.0 I 
25.7 
24.8 
24.0 
23.6 I 
24.4 I 
24.6 
24.4 I 
24.2 

8.6 I 

9.2 ' 

9.4] 

8.9 

8.8 

8.6 

8.2 , 

7.7 

7.8 ; 

7.8 

7.6 I 

7.2 

6.8 

2.4 

2.8 

2.9 

3.0 

3.2 

3.4 

3.3 

3.4 

3.8 

4.5 

5.5 

6.2 

6.7 

7.0 I 

6.8 , 

7.4 I 

7.2 I 



ssw. 
ssw. 



62 I ssw. 
62 ssw. 
64 ' ssw. 

50 ssw. 
49 I ssw. 
51 
53 
53 
56 s. 
56 s. 
53 , s. 

55 s. 

51 ' s. 

56 I nw. 
68 nw. 
53 I nw. 

55 ' nw. 

56 nw. 
68 nw. 
68 nw. 
59 I wnw. 
56 wnw. 

56 I nw. 
58 nw. 

57 I nw. 
68 nw. 



wnw. 
wnw. 
wnw. 
wnw. 



65 

66 

66 

60 

60 wnw. 

73 

76 

79 

76 

76 ' 

76 



I wnw. 
wnw. 

' wnw. 

I wnw. 

' wnw. 
. .. wnw. 
66 I wnw. 
68 wnw. 
71 wnw. 
(i6 , wnw. 
68 1 wnw. 
61 I ^UTIW. 



Veloc- 
ity. 



tt. p. «. 
6.0 
0.3 
7.4 
7.2 
5.8 
7.6 
8.9 
13.6 
12.6 
12.7 
15,0 
11.6 
9.4 

17.9 
17.9 
21.5 
22.4 
18.8 
17.0 
16.1 
17.0 
16.1 
15.6 
16.5 
20.6 
21.5 

7.2 
7.2 
7.6 
8.9 
8.0 
11.2 
9.8 
10.3 
10.3 
6.7 
10.7 
15.2 
13.0 
14.3 
13.0 
12.1 
12.5 



At different heights above sea. 



Height 



526 j 

767 I 

1.320 1 

1,773 I 

2.663 ; 

3.211 I 

3.933 ' 

3.236 

2.573 I 

1.857 1 

1.230 

938 I 

526 I 

526 

941 

1.461 

1.624 

1.866 

2.721 

3.390 

2.568 

2.146 

1.546 

1.337 

866 

526 

626 
975 
1,784 
2,408 
2,758 
3,331 
3,817 
4,300 
4,823 
4,327 
3,844 
3,300 
2,567 
2,2.'>4 
1,664 
1,027 
526 



Wind. 



Pres- 
sure. 



SJ^ l»^""^! Direct 
i lion. 



mm. 

708.4 

689.1 j 

645.8 

612.1 

549.7 

514.1 

469.9 

512.2 

555.2 

604.9 

651.2 

673.0 

706.3 

712.6 
677.5 
635.5 
622.6 
603.9 
543.2 
499.1 
564.2 
583.3 
628.4 
644.9 
684.5 
712.7 

717.8 

678.8 

612.7 

666.3 

.S40.4 

502.3 

471.7 

443.0 

414.3 

443.0 

471.7 

506.0 

.5.55. 8 

578. 6 I 

623.6 

675.0 

717.7 



• a 

23.8 
20.9 
15.5 
11.5 
6.9 
4.0 

- 0.9 
2.8 
7.2 

13.1 
16.8 
19.6 
24.2 

8.6 

4.0 

-0.3 

-1.4 

2.8 

-0.9 

- 5.2 
0.6 
3.0 

-0.5 
0.6 
2.7 
6.8 



2.4 

- 2.2 

- 6.6 
-10.8 

- 6.8 

- 7.2 

- 9.9 
-14.0 
-17.2 
-13.0 
-10.0 

- 6.9 

- ,5.6 

- 7.5 

- 4.6 
1.8 
7.2 



62 I ssw. 

ssw. 

sw. 



sw. 

sw. 

sw. 

sw. 

sw. 

sw. 
I ssw. 
, s. 



I 51 s. 

j 55 I nw. 
I nw. 

I wnw^. 

I wnw. 

I wnw. 

w. 



wnw. 

j nw. 

nw. 

68 nw. 



wnw. 

wnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 



Veloc- 
ity. 



.p. «. 
6.0 



9.4 
17.9 



21.5 
7.2 



61 I 



12.6 



May 1. — Five kites were used; lifting surface, 32.0 sq. m. Wire out, 5,500 m.; at 
maximum altitude, 5,200 m. 

There were from 3/10 to 9/10 St.-Cu. from the southwest at an altitude of about 
2,700 m. 

Pressure waa low over southern Michigan and high over southern Florida. 

May 2. — Five kites were used; lifting surface, 27.0 sq. m. Wire out, 6,000 m., at 
maximum altitude. 

There were 1/10 to 4/10 St.-Cu. from the west-northwest at an altitude of 1,900 m. 

Pressure was low over New Brunswick and high over Kansas. 

Mays. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 10,000 m.; 
at maximum altitude, 9,900 m. 

There were 7/10 to 9/10 St.-Cu. from the west-northwest at an altitude of 1,800 m. 

High pressure, central over Iowa, covered the Middle and Southern States; low 
pressure was central over the Gulf of St. Lawrence. 
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Date and hour. 



On Mount Weather, Va., 526 m. 



Wind. 



1911. 
May 4: 

11.25 a.m... 
11.37 a.m... 
12.02 p.m... 
12.32 p. m. . . 
12.41 p.m... 
May 5: 

1.13 p.m... 
1.25 p,m... 
1.30 p,m... 
1.33 p.m... 
1.42 p,m... 
1.58 p.m... 
May 6: 

1.12 p,m... 
1.35 p.m... 
1.47 p.m... 
1.57 p.m... 
2i)3p,m... 
2.17 p.m... 
2.25 p.m... 
May7: 

1.09 p.m... 
1.23 p.m... 
1.39 p.m... 
1.51 p.m... 
2.00 p.m... 

2.10 p.m... 



Pres- 


Tem- 


Rel. 


sure. 


ture. 


hum. 


mm. 1 


• C. 


% 


720.8 


10.4 


64 


720.8 


10.3 


71 


720.8 


10.9 


63 


720.8 


12.3. 


56 



Direo I Veloo- 
tion. ity. 



720.8 



12.6 I 



56 w 



nw. 
nw. 
nw. 

nw. 



725.0 


11.9 


34 


wnw. 


725.1 


13.4 


32 


wnw. 


725.1 


13.8 


27 


wnw. 


725.1 


13.8 


27 


wnw. 


725.1 


13.4 


24 


wnw. 


725.2 


12.8 


21 


nw. 


723.2 


15.5 


30 


nw. 


723.1 


16.4 


29 


w. 


723.1 


17.0 


30 


nw. 


723.1 


16.0 


29 


nw. 


723.1 


16.0 


29 


nnw. 


723.1 


17.0 


27 


nnw. 


723.1 


16.4 


26 


nw. 


723.7 


19.2 


22 


nw. 


723.7 


19.3 


25 


nnw. 


723.6 


19.3 


24 


nnw. 


723.6 


19.9 


25 


nnw. 


723.6 


19.7 


24 


nnw. 


723.5 


19.4 


25 


nnw. 



I m. p. 8. 

7.6 
I 6.3 

5.8 
I 7.2 

7.2 

3.6 
2.7 
5.4 
5.4 
7.2 
8.0 

3.6 
4.0 
3.1 
3.1 
3.1 
4.9 
4.0 

5.8 
5.8 
4.9 
5.4 
4.9 
3.1 



At different heights above sea. 



Height. 



Pres- 
sure. 






m. 

526 

834 

1,459 

1,099 



mm. 
720.8 
694.5 
643.7 
672.9 



526 


725.0 


2,385 


576.6 


2,159 


593.4 


1,832 


6ia3 


1,220 


666.9 


626 


725.2 


526 


723.2 


3,254 


517.1 


2,717 


553.5 


2,213 


589.6 


1,667 


630.7 


994 


684.1 


526 


723.1 


526 


723.7 


2,185 


593.6 


1,607 


636.7 


1,466 


647.6 


882 


694.1 


526 


723.5 



*• a 

10.4 

2.6 I 
7.3 
12.6 

11.9 

- 4.6 

- 3.6 
-0.6 

4.7 
12.8 

15.5 
-5.6 
-3.4 
0.8 
5.5 
10.7 
16.4 

19.2 
3.3 
7.8 

10.0 

14.8 

19.4 



\ 



56 



Wind. 



Direc- 
tion. 



nw. 
nw. 
nw. 
nw. 
w. 



34 wnw. 



21 



I nw. 

I nw. 

nw. 

I nw. 

nw. 
I nw. 
' wnw. 
I calm. 
I calm. 



, I , 



26 i nw. 



22 , 



25 



nw. 

ne. 

ne. 

ne. 

nnw. 

nnw. 



Veloc- 
ity. 



m. p. s. 
7.6 



7.2 
3.6 



8.0 
3.6 



4.0 
5.8 



3.1 



May 4. — Three kites were used; lifting surface, 21.4 sq. m. Wire out, 1,200 m., at 
maximum altitude. 

There were 2/10 to 4/10 Ci.-St. from the west-southwest and 4/10 St.-Cu. from the 
west-northwest. 

Pressure was low over the Gulf of St. Lawrence and high over the upper Mississippi 
Valley. 

May 5. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,600 m. 

There were a few Cu., direction not apparent. 

Pressure was high over the Ohio Valley and low over the Gulf of St. Lawrence. 

May 6. — One captive balloon was used; capacity, 31.1 cu. m. Wire out, 2,900 m. 

There were a few St.-Ou. from the northwest. 

Pressure was high over the Ohio Valley and low over Saskatchewan. 

May 7. — ^One captive balloon was used; capacity, 31.1 cu. m. Wire out, 2,500 m. 

There were 4/10 to 7/10 A. -St. from the south-southeast. 

Pressure was low over the Gulf of St. Lawrence and high over Ohio. 
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Date and hour. 



1911. 
May 8: 

7.53 a. m... 

8.01a. m... 

8.11a. m... 

8.23 a. m... 

8.34 a. m... 

8.44 a.m... 

9.07 a. m... 

9.10 a. m... 

9.20 a. m... 

9.30 a. m... 
10.08 a. m... 
10.^ a. m... 
10.31a. m... 
10.45 a.m... 
11.03 a.m... 

11.21 a.m... 
11.30 a.m... 
11.35 a.m... 

May 9: 

8.05 a. m... 

8.10 a. m... 

8.46 a. m... 

8.58 a. ra... 

9.20 a. m... 

0.49 a. m... 
10.10 a. m... 
10.43 a.m... 

10.58 a. m... 
11.08 a.m... 

11.22 a.m... 
11.43 a.m... 
12.05 p. m . . 
12.22 p. m . . 
12.34 p. m . . 
12.48 p.m.. 

12.59 p. m . . 
1.05 p. m . . 
1.16 p. m.. 



On Mount Weather, Va., 526 m. 



Pres- 
sure. 



mm. 

718.5 ' 

718.5 

718.5 I 

718.4 I 

718.4 ' 

718.3 , 

718.3 I 

718.2 

718.0 

717.8 

717.3 

717.2 

717.2 

717.1 

717.1 

716.9 

716.8 

716.8 

711.0 
710.9 
710.7 
710.6 
710.5 
710.3 
710.2 
710.1 
710.0 
710.0 
710.0 
709.9 
709.9 
709.8 
709.7 
709.6 
709.5 
709.5 
709.4 



Tem- 
pera- 
ture. 



• a 

15.6 
15.4 
15.1 
14.7 
15.4 
15.2 
15.2 
15.3 
15.4 
16.0 
16.1 
15.7 
15.6 
15.5 
15.6 
15.2 
14.5 
13.6 

10.6 
10.4 
11.4 
11.6 
11.8 
13.2 
14.4 
16.3 
16.8 
17.5 
18.2 
19.5 
20.3 
21.6 
21.2 
20.6 
20.8 
21.4 
21.0 



Wind. 



Rel. 
hum. I 



Direc- 
tion. 



nne. 

nne. 

nne. 

nne. 

nne. 

n. 

ne. 

ne. 

ne. 

ne. 

e. 

ne. 

ne. 

ne. 

ne. 

ene. 

ene. 

ene. 

wnw. 

wnw. 

wnw. 

wnw. 

w. 

w. 

w. 

wnw. 

wnw. 

wnw. 

nw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

nnw. 

wnw. 



Veloc- 
ity. 



m,p.s. 
8.0 
7.2 
7.2 
6.7 
7.2 
6.7 
6.7 
6.7 
6.3 
5.4 
5.8 
6.7 
6.7 
4.9 
5.4 
7.6 
6.3 
6.3 

8.9 
8.0 
6.7 
6.3 
7.6 
9.8 
8.0 
8.9 
8.9 
8.5 
10.3 
7.6 
10.7 
10.3 
10.3 
10.7 
11.6 
11.6 
10.7 



At different heights above sea. 



Height. 



526 
1,033 
1.609 
2,186 
2.471 
2,936 
3,636 
3,855 
3,949 
4,172 
3,710 
3,464 
3.340 
2,782 
2,206 
1,523 
938 
526 

526 
997 
1.265 
1,930 
2.685 
3.349 
3,748 
4,033 
4.588 
4,414 
4,286 
3.865 
3,311 
2,505 
2,191 
1.794 
1,242 
1,019 
526 



Pres- 
sure. 



mm. 

718.5 

676.8 

625.1 

589.1 

560.0 

536.6 

490.8 

477.4 

471.6 

458.2 

485.0 

500.2 

507.8 

544.2 

585.5 

636.0 

682.5 

716.8 

711.0 
671.9 
650.7 
600.3 
547.0 
503.0 
478.1 
461.0 
430.3 
439.9 
447.5 
472.4 
506.8 
560.4 
582.5 
611.1 
652.7 
670.0 
709.4 



Tem- 
pera* 
ture. 



• C. 

15.6 

14.0 

8.8 

4.6 

1.0 

-2.5 

-7.6 

-4.2 

-4.0 

-5.3 

-2.3 

-2.5 

-5.5 

-2.0 

3.7 

7.3 

8.5 

13.6 

10.6 

12.2 

10.1 

5.6 

0.0 

-5.1 

-7.8 

-7.4 

-9.7 

-8.6 

-8.7 

-6.2 

-3.5 

2.4 

4.6 

8.7 

13.6 

15.9 

21.0 



Rel. 
hum. 



% 
36 



40 



Wind. 



Direc- 
tion. 



nne. 

ne. 

ene. 

ene. 

ene. 

ene. 

ene. 

ene. 

ene. 

ene. 

ene. 

ene. 

ene. 

ene. 

ene. 



ene. 

wnw. 

nnw. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

n. 

nnw. 

nnw. 

nnw. 

nnw. 

wnw. 



Veloc- 
ity. 



m. p. s. 
8.0 



6.3 
8.9 



May 8. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 7,500 m.; at 
maximum altitude, 7,000 m. 

The sky was overcast with A. -St. from the east-northeast at an altitude of 3,600 m. 
Light rain fell from 9.12 to 9.25 a. m. and from 11.15 a. m. imtil after the close of the 
flight. 

Pressure was high over the Gulf States and low off the coast of Virginia and North 
Carolina. 

May 9. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 9,000 m.; at 
maximum altitude, 8,700 m. 

There were 9/10 to 10/10 A.-St. from the north-northwest, altitude, 2,600 m. Light 
rain fell from 8.11 to 8.14 a. m. 

Pressure was high along the coast of the Gulf of Mexico and low over the Gulf of St. 
Lawrence. 
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On Mount Weather, Va., 526 m. 




Atdifle 


rent heights above sea. 




Date and hour. 






' Wind. 








Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 1 


Veloc- 


Height 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 








Direc- 


Veloc- 








1 tion. 

1 


ity. 











tion. 


ity. 


1911. 






' 














May 10: 


mm. 


• C. 


1 % 1 


m. p. 8. 


m. 


mm. 


• a 


% 




m. p. 8. 


3.51 p. m. .. 


713.0 


25.4 


39' se. 


6.3 


526 


713.0 


25.4 


39 


se. 


6.3 


4.27 p. m . . . 


713.0 


25.3 


1 35 se. 


6.3 


941 


680.1 


21.7 




sse. 




5.37 p. m . . . 


713. 1 


24.8 


36 1 se. 


7.6 


1.309 


647.2 


17.8 




s. 




6.23 p. in... 


713. 2 


24.0 


39 sse. 


j 4.5 


2.292 


579.9 


7.8 




wsw. 




6.30 p. m . . . 


713.2 


24.0 


38 , sse. 


1 4.5 


1.989 


601.1 


10.6 




wsw. 




6.40 p.m... 


713.3 


24.0 


38 sse. 


1 4.5 


1,264 


655.1 


16.9 




sw. 




6.49 p. m . . . 


713.3 


23.8 


40 sse. 


4.5 


918 


682.0 


20.3 




s. 




6.54 p. m . . . 
May 11: 

6.19 a. m,... 


713.4 


23.7 


38|ae. 


4.5 


526 


713. 4 


23.7 


•38- 


se. 


■"4.5 


714.2 


22.5 


48 ; wsw. 


7.2 


526 


714.2 


22.5 


48 


wsw. 


7.2 


6.25 a. m 


714.3 


22.7 


47 wsw. 


7.2 


979 


678.3 


23.9 


45 




9.4 


6.39 a. m 


714.4 


23.1 


45 1 wsw. 


6.3 


1,300 


653.9 


21.0 


45 1 


wsw. 


11.2 


7.17 a.m.... 


714.7 


23.7 


45 ' wsw. 


6.3 


1.931 


607.9 


14.4 


51 


wsw. 


10.5 


8.01a. m.... 


714.9 


23.8 


45 


wsw. 


8.0 


2.394 


575.6 


11.2 


48 ' 


wsw. 


8.3 


9.06 a.m.... 


715.3 


24.8 


44 


wsw. 


5.8 


2.773 


550.8 


8.6 


44 


wsw. 


10.3 


9.20 a.m.... 


715.4 


25.1 


42 


wsw. 


6.3 


3,680 


493.5 


-0.4 


42 1 


sw. 


11.4 


9.30 a.m.... 


715. 6 


25.6 


42 


wsw. 


6.3 


2.897 


542.0 


6.2 


43 


sw. 


9.4 


9.49 a. m 


716.7 


26.0 


40 


w. 


6.3 


2.120 


595.2 


12.1 


41 




11.2 


10.00 a.m.... 


715.8 


25.4 


38 


w. 


5.8 


1.434 


645.2 


18.2 


49 


w. 


8.0 


10.16a. m,... 


715.9 , 


27.0 


37 


w. 


5.4 


784 


695.3 


24.4 


48 1 


w. 


5.0 


10.21a. m....l 


715.9 


27.0 


35 


w. 


5.8 


526 


715.9 


27.0 


35 1 


w. 


5.8 


May 12: 
























11.30a. m ... 


718.6 , 


27.6 


27 


w. 


5.8 


520 


718.6 


27.0 


27 1 


w. 


5.8 


11.40 a.m.... 


718.5 1 


27.7 


28 


sw. 


5.8 


1.421 


648.9 


18.1 


30 


w. 


3.5 


11.43a.m....| 


718.5 


27.7 


28 


sw. 


4.0 


933 


686.2 


22.7 


34 , 


w. 


3.5 


11.58 a.m.... 


718.4 1 


28.0 


26 


w. 


7.2 


526 


718.4 


28.0 


26 1 


w. 


7.2 



May 10. — Five kites were used; lifting surface, 36.9 sq. m. Wire out, 3,600 m.; at 
maximum altitude, 2,100 m. 

There were a few to 7/10 St.-Cu. from the west-southwest. 

Pressure was hiph over the Florida Gulf coast and low off the coast of Nova Scotia. 

May 11. — Six kites were used; lifting surface, 38.8 sq. m. Wire out, 5,800 m.; at 
maximum altitude, 4,700 m. 

There were a few Ci. from the southwest. 

Pressure was high off the Atlantic coast and a large low was central just north of 
Lake Superior. 

May 12. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,100 m. 

There were 2/10 Cu. and St.-Cu. from the southwest at the beginning of flight, 
and 3/10 Ci.-Cu. and Ci.-St., and 2/10 Cu. from the west during the latter part of the 
flight. 

Pressure was low north of the Great Lakes and high off the south Atlantic coast 
and in the upper Missouri Valley. 
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On Mount Weather 


,Va.,526m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 


Direc- 


Veloo- 


Height.' 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 


Dire<y 


Veloc- 










tion. 


ity. 











tion. 


ity. 


1911. 


















May 12: 


mm. 


• a 


% 




m.p.s. 


m. 


mm. 


• C. 


% 1 


m. p. t. 


8.03 p.m.. . 












526 






. . .1 » 


5.4 


3.04 p. in 1 










706 
886 
1,066 
1,246 1 
1,426 1 
1,606 
1,786 
1,966 
2,146 
2,326 








s. 15 e. 
8. 13 w. 
S.30W. 
8. 49 w. 


5.8 


3.06 p.m.... 
















3.3 


3.06 p.m 


















3.2 


3.07 p.m 


















2.8 


3.08 p. m 
















S.49W. 
S.50W. 


3.8 


3.09 p.m.... .... 
















3.5 


3.10 p.m 
















3.6 


3.11 p.m.... 














1 8.53W. 


4.0 


3.12p.m....' 










1 




! S.53W. 
1 s,62w. 


3.2 


3.13 p.m 










1 




3.8 


3.14 p.m 1 










2,506 


1 


1 S.68W. 


4.5 


3.14-40 p.m J 










2,626 




1 S.58W. 


5.7 


May 13: 




















6.32 a.m.... 


720.4 


17.8 


59 


nw. 


7.6 


526 


720.4 


17.8 


59 1 nw. 


7.6 


6.38 a.m.... 


720.4 


17.8 


59 


nw. 


8.0 


924 


687.6 


15.8 


61 nw. 


13.6 


6.47 a m.... 


720.4 


17.8 


60 


nw. 


7.2 


1,407 


649.4 


12.4 


47 1 nw. 


13.6 


7.04 a.m.... 


720.5 


18,0 


59 


nw. 


7.2 


2,194 


591.2 


8.5 


42 ' wnw. 


12.3 


7.22 a. m 


720.6 


18.0 


60 


nw. 


7.2 


2,810 


548.6 


3.0 


65 , w. 


15.6 


7.31 a. m.... 


720.7 


17.8 


60 


nw. 


7.6 


3,488 


504.1 


- 2.2 


66 w. 


13.6 


7.57 a.m.... 


720.8 


17.8 


60 


nw. 


8.9 


3,969 


474.6 


- 5.8 


60 1 w. 


15.6 


8.19 a.m.... 


720.8 


li.8 


. 62 


nw. 


10.3 


4,267 


457.0 


- 6.5 


47 w. 


14.1 


9.13 a.m.... 


720.8 


18.6 


1 02 


nw. 


7.2 


4,715 


431.2 


-11.7 


41 wnw. 


11.0 


9.32 a. m 


720.9 


18.6 


' 63 


nw. 


7.2 


3,882 


480.3 


- 5.4 


41 1 wnw. 


8.8 


9.57 a.m.... 


720.9 


18.6 


54 


nw. 


6.3 


2,841 


546.9 


4.8 


39 1 wnw. 


6.9 


10.06 a.m.... 


720.9 


19.0 


54 


nw. 


6.3 


2,262 


586.8 


9.1 


21 wnw. 


10.5 


10.21a.m.... 


720.9 


19.0 


51 


nw. 


5.4 


1,526 


640.9 


11.4 


15 wnw. 


10.4 


10.40 a.m.... 
May 14: 

1.17p.m.... 


721.0 


19.4 


1 ^^ 


nw. 


5.4 


52C 


721.0 


19.4 


51 I nw. 


5.4 


724.4 


18.2 


48 


e. 


6.0 


526 


724.4 


18.2 


48 , e. 


6.0 


1.41p.m.... 


724.3 


18.8 


48 


se. 


6.3 


785 


702.7 


16.0 


56 ; se. 


6.9 


1.52 p.m 


724.2 


18.3 


46 


se. 


7.7 


1,051 


680.8 


13.1 


60 se. 


6.2 


3.03 p.m 


723.8 


19.4 


47 


se. 


6.0 


1,413 


651.8 


11.6 


58 I sse. 


3.6 


3.31 p.m 


723.8 


19.0 


45 


ese. 


6.0 


526 


723.8 


19.6 


45 1 ese. 


0.0 


May 15: 






















12.54 p.m.... 


721.6 


20.6 


47 


sse. 


6.7 


526 


721.5 


20.6 


47 sse. 


0.7 


3.52 p.m 


719.8 


23.2 


42 


sse. 


7.2 


1,905 


613.6 


13.8 


32 sw. 


3.4 


4.04 p.m.... 


719.6 


23.3 


1 43 


sse. 


7.6 


1,410 


650.0 


19.2 


38 sw. 


4.3 


4.18 p.m.... 


719.4 


23.2 


1 43 


sse. 


7.6 


927 


687.0 


20.6 


31 1 s. 


; 6.0 


4.26 p.m 


719.4 


23.2 


; 43 


sse. 


6.3 


526 


719.4 


23.2 


43 1 sse. 


6.3 



May 12. — One pilot balloon waa used; ascensional force, 200 g. 

There were 2/10 Ci.-St. from the west and 7/10 Cu. from the southwest; altitude 
of Cu., 2,600 m. 

May IS. — Nine kites were used; lifting surface, 57.7 sq. m. Wire out, 8,800 m.; 
at maximum altitude, 6,800 m. 

There were 10/10 A.-St. and Ci.-St., both from the west. A halo was observed. 

Pressure was high over the upper Lakes and lojir off the Gulf of St. Lawrence. 

May 14- — Four kites were used; lifting surface, 30.6 sq. m. Wire out, 2,200 m.; 
at maximum altitude, 1,600 m. 

The sky was cloudless. There was a light haze. 

Pressure was low over the upper Missouri Valley and the West Indies and high 
over the St. Lawrence Valley. 

May 1.5. — Six kites were used; lifting surface, 40.8 sq. m Wire out, 3,700 m.; 
at maximum altitude, 2,100 m. 

There were 6/10 to 7/10 Ci.-St. from the southwest. 

Pressure was high over the middle Atlantic and New England coast and low over 
southern Florida and over ()ntari(», 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tern- 


Rel. 
hum. 


Direc- 


Veloc- 


Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 

hum. 








Direc- 


Veloo- 










tion. 


ity. 










tion. 


ity. 


1911. 
























May 16: 


mm. 


• c. 


% 




m.p.s. 


m. 


mm. 


• a 


% 




m. p. s. 
10.3 


6.23 a.m.... 


718.2 


20.4 


43 


w. 


10.3 


526 


718.2 


20.4 


43 


w. 


6.32 a. m 


718.2 


20.4 


42 


w. 


9.8 


889 


688.8 


22.3 


43 


wnw. 


6.5 


6.44 a. m.,.. 


718.3 


20.4 


45 


w. 


9.8 


1,485 


643.1 


17.2 


60 


wnw. 


12.4 


6.58 a. m.... 


718.3 


20.8 


43 


w. 


9.8 


1,889 


613.4 


13.6 


55 


wnw. 


11.2 


7.13 a.m.... 


718.3 


20.4 


45 


w. 


9.8 


2,526 


568.5 


8.2 


66 j wnw. 


9.8 


7.33 a.m.... 


718.3 


20.0 


48 


w. 


8.9 


2,899 


543.1 


4.1 


79 wnw. 


7.0 


K.38a.m.... 


718.3 


22.1 


40 


w. 


8.9 


2,645 


660.5 


6.9 


98 ' wnw. 


8.2 


9.30 a.m.... 


718.3 


22.6 


46 


w. 


9.4 


3,723 


490.9 


0.3 


70 wnw. 


8.3 


9.41 a. m.... 


718.3 


23.2 


44 


w. 


9.4 


4,546 


442.9 


-4.2 


40 w. 


11.8 


9.61 a. m:... 


718.3 


23.5 


46 


w. 


8.9 


4,365 


> 453.0 


-2.7 


36 w. 


12.3 


10.10 a. m.... 


718.3 


24.2 


47 


w. 


7.6 


3,324 


516.8 


1.3 


23 w. 


6.8 


10.22 a. m 


718.3 


24.3 


46 


w. 


8.0 


2,640 


567.6 


9.1 


32 wnw. 


4.2 


11.05 a.m.... 


718.2 


26.2 


35 


nw. 


8.9 


2,168 


694.4 


12.3 


32 w. 


9.4 


11.20 a.m.... 


718.2 


26.4 


36 


nw. 


10.7 


1,566 


637.4 


17.0 


64 


w. 


13.9 


11.30 a.m.... 


718.1 


26.1 


36 


wnw. 


8.0 


1,295 


667.6 


19.0 


62 


wnw. 


11.0 


11.37 a.m.... 


718.1 


25.4 


38 


wnw. 


7.2 


867 


600.8 


22.7 


59 


wnw. 


8.3 


11.43 a.m.... 


718.1 


26.4 


37 


wnw. 


C.3 


626 


718.1 


26.4 


37 


wnw. 


6.3 


May 17: 
























11.44 a.m.... 


718.0 


26.7 


44 


nw. 


3.4 


626 


718.0 


26.7 


44 


nw. 


3.4 


11.60 a.m.... 


718.0 


26.6 


43 


nnw. 


3.8 


1,367 


653.0 


19.6 


43 


nw. 




12.30 p. m 


717.7 


27.9 


40 


nw. 


4.9 


526 


71^.1. 


. 2i.9 


40 


nw. 


* ' " 4.9 


May 18: 
























8.01a.m.... 


716.8 


24.2 


52 


w. 


6.4 


626 


715.8 


24.2 


52 


w. 


5.4 


8.08 a.m.... 


716.8 


24.0 


55 


w. 


5.4 


907 


685.5 


22.6 


41 


wnw. 


6.0 


8.22 a. m 


715.8 


24.2 


55 


w. 


6.8 


1,160 


665.8 


20.5 


41 


wnw. 


6.3 


8.41a.m.... 


715.8 


24.2 


60 


w. 


6.7 


1,440 


644.6 


17.9 


48 


wnw. 


6.3 


9.08 a.m.... 


715.8 


25.6 


46 


w. 


6.7 


1,922 


609.2 


13.1 


60 


wnw. 


6.5 


9.30 a. m 


716.8 


26.2 


46 


w. 


6.3 


2.366 


678.7 


9.3 


61 


wnw. 


6.5 


10.03 a.m.... 


716.8 


26.0 


48 


w. 


6.3 


3.203 


621.8 


1.8 


68 


wnw. 




10.30 a.m.... 


715.6 


27.2 


46 


wnw. 


6.3 


3,399 


609.0 


- 0.3 


77 


wnw. 


■"■7.'2 


10.58 a.m.... 


715.3 


27.5 


40 


w. 


5.8 


3,864 


480.2 


- 3.2 


63 


wnw. 




12.15 p.m.... 


714.6 


29.3 

1 


37 


wnw. 


5.8 


620 


714.6 


29.3 


37 


wnw. 


""B.k 



May 76.— Nine kites were used; lifting surface, 57.2 sq. m. Wire out, 9,100 m.; at 
maximum altitude, 8,000 m. 

There were from 8/10 to 10/10 Ci.-St. and A.-Cu., both from the west. A halo was 
observed. 

Pressure was high off the south Atlantic coast and over Ontario and low off Nova 
Scotia. 

May 17. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

Haze prevailed. There were 2/10 to 7/10 Ci.-St. from the west-northwest. 

Pressure was high over New York and the South Atlantic States and relatively low 
over northern Virginia. 

May IS. — Seven kites were used; lifting surface, 46.6 aq. m. Wire out, 6,400 m.; 
at maximum altitude, 5,500 m. 

There were 5/10 to 1/10 A. -St. from the northwest until 10.50 a. m. and a few to 
3/10 Cu. from the west-northwest after 10.50 a. m. 

Pressure was high over Georgia and low over Alberta. 
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Date and hour. 


1911. 


May 19: 


9.46 a.m.... 


9.56a. m.... 


10.13 a.m.... 


10.38 a.m.... 


10.49 a.m.... 


May 20: 


8.17 a. m.... 


8.29 a. m.... 


8.34 a, m.... 


8.57 a. m.... 


9.16 a.m.... 


9.18 a.m.... 


May 21: 


8.04 a.m.... 


8.15 a.m.... 


8.27 a.m.... 


8.55 a.m.... 


9.03 a.m 


May 22: 


1.17p.m... 


1.36 p. m. .. 


1.39 p.m... 


1.52 p.m... 


2.22 p.m... 



Pres- 


Tcm- 


sure. 


ture. 


mm. 


• r. 


715.1 


28.0 


715.1 


28.3 


715.1 


28.0 


715.0 


29.4 


715.0 


29.8 


716.9 


23.8 


716.9 


23.6 


717.0 


23.4 


717.0 


24.4 


717.0 


24.4 


717.0 


24.4 



718.6 ; 


23.4 


718.6 1 


23.4 


718.6 


23.3 


718.6 


23.7 


718.6 


24.3 


718.6 


29.4 


718.5 


28.5 


718.4 


20.0 


718.4 


29.4 


718.1 


29.8 



'eather, Va., 52 


6 m. 
nd. 




At different heights above sea. 






Wl 










Wind. 


Rel. 
hiun. 


Direc- 




Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
bum. 






Veloo 


Direc- 


Veloc- 




tion. 


ity. 










tion. 


ity. 


Tr 




m.p.8. 


m. 


mm. 


• C. 


% 




m. p. «. 


51 


nnw. 


1.8 


536 


715.1 


28.0 


51 nnw. 


1.8 


54 


calm. 


0.0 


2,656 


558.9 


13.1 


52 w. 


2.5 


54 


calm. 


0.0 


1,536 


637.5 


18.5 


65 nw. 


2.5 


41 


se. 


4.0 


940 


682.5 


24.6 


52 1 calm. 


0.0 


42 


ese. 


3.6 


526 


715.0 


29.8 


42 


ese. 


3.6 


71 


ese. 


2.2 


526 


716.9 


23.8 


71 


ese. 


2.2 


74 


e. 


2.2 


1,863 


614.2 


16.7 




sw. 


4.5 


74 


e. 


2.2 


1,431 


645.9 


17.9 


"12* ssw. 


4.5 


71 


ese. 


2.7 


1,015 


677.9 


20.8 




4.5 


71 


ese. 
ese. 


3.1 
3.1 


714 
526 


701.8 
717.0 


21.4 
24.4 


39 

74 






74 


ese. 


" "ii 


78 


ese. 


2.7 


526 


718.6 


23.4 


78 ese. 


2.7 


78 ese. 


2.7 


1,889 


613.7 


14.2 


20 ssw. 


5.7 


77 ese. 


2.7 


1,296 


657.8 


17.6 


33 S. 


2.5 


76 ese. 


3.1 


967 


683.3 


22.9 


33 calm. 


0.8 


74 ese. 


2.7 


526 


718.6 


24.3 


74 ' ese. 


2.0 


51 i s. 


6.7 


526 


718.6 


29.4 


51 , s. 


6.7 


51 , 8. 


5.1 


1,753 


623.9 


15.4 


71 se. 





50 se. 


6.3 


1,592 


635.9 


16.7 


80 1 se. 




49 


4.7 


1,114 


672.1 


22.1 


86 sse. 




49 


sse. 


3.1 


526 


718.1 


29.8 


49 


sse. 


'""i'i 



May 19.— One captive balloon was used; capacity, 31.1 cu. m. Wire out, 2,800 m. 

There were a few Cu. from the weat-northwest and light haze. 

Preasure was low over Manitoba and high off the coast of Nova Scotia. 

May 20. — One captive balloon was used; capacity, 31.1 cu. m. Wire out, 2,500 m. 

The sky was cloundless, but there was light haze. 

Pressure was high off the coast of Nova Scotia and a trough of low pressure extended 
from the upper Lakes to Texas. 

May 21. — One captive balloon was used; capacity, 31.1 cu. m. Wire out, 3,000 m. 

The sky was cloudless, but there was light haze. 

Low pressure was central over Iowa and Missouri and high pressure off the middle 
Atlantic coast. 

May 22. — One captive balloon was used; capacity, 31.1 cu. m. Wire out, 2,400 m. 

There were 3/10 Gu. from the southeast. 

Pressure was low over Kansas and high off the Atlantic coast. 
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Date and hour. 



1911. 
May 23: 
Balloon aaceU' 
non— 

9.34 a. m 

10.23 am.... 

10.38 am 

10.46am.... 
11.05 a.m.... 
KiU flight. 
6.41 p. m . . . 
6.59 p. m . . . 

7.16 p. m. .. 
7.36 p. m . . . 
7.48 p. m... 

7.51 p. m... 
7.54 p. m . . . 

May 24: 

12.56 p. m . . . 

1.17 p.m... 
1.26 p. m... 
2.05 p. m . . . 
2.14 p.m... 

2.36 p. m . . . 
• 2.57 p. m . . . 

3.30 p. m . . . 
3.40 p.m... 

3.54 p. m . . . 
4.04 p. m . . . 
4.15 p. m... 

May 25: 

7.02 a. m 

7.09 a. m 

7.18 a. m.... 
7.27 a. m 

7.37 a.m.... 

7.52 a.m.... 
8.26 a. m 

8.55 a. m 

9.44 a.m.... 

10.28 a. m 

10.47 a.m.... 
11.10 a.m.... 
11.26 a.m.... 
11.43 a.m.... 

11.57 a.m.... 




17.1 


60 


13.9 


75 


10.9 


73 


6.9 


72 


7.8 


44 


7.1 


21 


- 2.4 




-12.5 




- 6.4 




1.1 




- 0.6 




3.9 




8.5 




11.6 


76 


23.4 


44 



nw. 

nnw. I 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nw. 

wnw. 



12.3 
10.0 
15.3 
16.8 
11.4 
12.0 
16.0 
19.6 
18.9 
16.2 
14.0 
15.0 
11.3 
7.2 
13.3 



May 2S. — Balloon ascension: One captive balloon was used; capacity, 31.1 cu. m. 
Wire out, 2,400 m. 

There were 7/10 to 4/10 Ci.-St. from the west-southwest and a few to 1/10 Cu. from 
the southwest. 

Kite flight: Five kites were used; lifting surface, 32 sq. m. Wire out, 3,850 m.; 
at maximum altitude, 2,600 m. 

There were 8/10 A.-Cu. from the west-southwest and a few Cu. from the southwest- 

Pressure was high over the Gulf of St. Lawrence and low over Wisconsin. 

May 24. — Four kites were used; lifting surface, 30.6 sq. m. Wire out, 6,000 m., 
at maximum altitude. 

There were 5 10 to 7,10 Cu., altitude 2,700 m., and 2 10 to 3 10 Cu.-Nb., all from 
the west. 

Pressure was high over Kentucky and Tennessee and low north of the lower Lakes. 

May 25. — Six kites were used; lifting surface, 39.8 pq. m. Wire out, 8,000 m.; 
at maximum altitude, 7,800 m. 

There were a few to 1/10 A.-Cu. from the northwest at the beginning of the flight, 
and a few to 1/10 Cu. from the northwest after 8.55 a.m. There was light haze. 

Pressure was high from Ontario south westward to the Gulf States. Centers of low 
pressure were over the St. Lawrence Valley, southern New England, and southern 
Minnesota. 
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On Mount V 

1 


^eathe 


p, Va., 52 


6ro. 
nd. 




At different helg 


htsab 


ovesea. 




Date and hour. 


; W'l 






Wind. 




Pres- 
sure. 


Tera- 
ture. 


l^gl ) _ . _ 


Height. 


lYes- 
sure. 


Tem- 
ture. 


Rel. 
hum. 








^^■' 01r«i 


Veloo- 


Direc- 


Veloc- 










lion. 


ity. 


- - 








tion. 


ity 


1911. 




















May 26: 


mm. 


• C. 


, or 


m. p. g. 


m. 


mm. 


• a 


7r 




m. p. 8. 


2.25 p.m.... 


715.6 


22.4 


51 se. 


5.4 


526 


715.6 


22.4 


51 


se. 


5.4 


3.02 p. m.... 


715.4 


22.8 


52 se. 


6.7 


1,128 


667.3 


17.3 


60 


ese. 


6.5 


3.32 p.m.... 


715.6 


22.1 


54 ese. 


6.3 


1,395 


647.0 


15.6 


70 


s^ 


4.9 


4.30 p. m.... 


715.6 


22.0 


56 se. 


4.9 


1,080 


671.2 


17.3 


71 


96. 


6.3 


4.37 p.m.... 
May 27: 

11.15 a. m.... 


715.5 


21.8 


57 se. 


4.9 


526 


715.5 


21.8 


57 


se. 


4.9 


?20.7 


22.9 


60 ne. 3. 6 


526 


?20.7 


22.9 


60 


ne. 


3.6 


11.32 a. m.... 


720.7 


•22.2 


60 , ne. 


3.1 


1.950 


608.6 


8.9 


39 


ne. 


3.8 


11.42 a.m.... 


720.7 


21.8 


63 ' n. 


3.2 


1.463 


645.5 


10.0 


98 


ne. 


4.7 


11.56 a. m.... 


720.7 


22.0 


61 ne. 


2.7 


1,327 


656.0 


11.0 


98 


ne. 


2.6 


12.09 p.m... 


720.7 


'22.4 


60 nne. 


3.2 


865 


603.0 


16.1 


?2 


ne. 


1.0 


12.14 p.m... 


720.6 


22.2 


60 nne. 


3.2 


526 


720.6 


22.2 


60 


nne. 


3.2 


May 28: 




















10.20 a.m.... 


T21.3 


24.0 


53 ese. 2.7 


526 


721.3 


24.0 


53 


esc. 


2.7 


10.58 a.m.... 


721.4 


24.8 


50 , e. 3.6 


1,643 


633.2 


12.8 


90 


e. 




11.12 a.m.... 


?21.4 


25.0 


50 ' ese. 3.6 


975 


685.1 


17.9 


82 


ene. 




11.17 a.m.... 
May 29: 

2.26 p.m... 


721.4 


25.0 


50 


se. 3. 6 


526 


721.4 


25.0 


50 


se. 


"Te 


719.0 


27.6 


40 


se. 4.0 


526 


718.9 


27.6 


40 


se. 


4.0 


2.45 p.m... 


718.9 


27.6 


43 


se. 4.5 


2,031 


603.3 


11.1 


61 


ene. 


2.8 


2.53 p. m. . . 


718.9 


27.6 


37 


se. 4.2 


1,740 


624.7 


13.8 


63 


e. 


2.7 


3.09 p.m... 


718.9 


27.7 


42 


se. 4.0 


1,231 


663.2 


16.9 


71 


se. 


2.9 


3.30 p. m . . . 


718.9 


27.9 


42 1 ase. 3. 8 1 


526 


718.9 


27.9 


42 


sse. 

1 


3.8 



.Vay ^6.— Three kites were used; lifting surface, 24.3 8q. m. Wire out, 2,000 m.; 
at maximum altitude, 1,600 m. 

There were 4/10 to 5/10 A.-Cu. and A. -St. from the northwest and after 3.36 p. m. a 
few to 3/10 St.-Cu. from the same direction. 

Pressure was high over Tennessee and low over Colorado and off the middle Atlantic 
coast. 

May ;.^7.— One captive balloon was used; capacity, 31.1 cu. m. Wire out, 2,650 m.; 

There were 1/10 to 4/10 V\i. from the northeast. The altitude of their base was 
about 1,300 m. 

Pressure was high east of the Mississippi River, with center over the New England 
coast, and low over Manitoba. 

May 28. — One captive balloon was used; capacity, 31.1 cu. m. Wire out, 2,800 m. 

There were a few Cu. from the east-northeast. 

Pressure was relatively high over Virginia and off the New Jersey coast. Pressure 
was relatively low over Quebec. 

May 29. — One captive balloon was used; capacity, 31.1 cu. m. Wire out, 3,100 m. 

There were a few St.-Cu. from the southeast at the beginning of the flight and 1/10 
to 2/10 A. -St. from the north-northwest from 3.14 p. m. to the end of the flight. 

Centers of high pressure overlay upper Michigan and Louisiana, and pressure was 
relatively low over northern New England and the St. Lawrence Valley. 
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Date and hour. 



1011. 
May 30: 

7.64 a.m... 

8.07 a. m... 

8.19 a.m... 

8.46 a.m... 

8.53 a.m... 
May 31: 

11.31a.m... 
11.45 a.m... 
12.25 p.m.. 
12.34 p.m.. 

1.45 p. m.. 

1.55 p.m.. 

2.07 p.m.. 

2.17 p.m.. 

2.25 p.m.. 

2.41p.m.. 
June 1: 

6.07 a.m... 

6.12 a.m... 

6.23 a.m... 

6.37 a.m... 

6.44 a.m... 

7.06 a.m... 

8.53 a.m... 

9.53 a.m... 
10.11a.m... 
10.23 a.m... 
10.30 a.m... 
10.36 a.m... 
10.43 a.m... 
10.48 a.m... 



On Mount Weather, Va., 526 m. 



Pres- 


Tem- 


sure. 


ture. 


mm. 


• C. 


720.0 


20.0 


720.0 


20.5 


720.0 


20.7 


720.1 


21.2 


720.1 


21.3 


715.3 


22.4 


715.2 


23.0 


714.7 


24.2 


714.6 


24.3 


713.8 


24.5 


713.7 


24.7 


713.5 


25.2 


713.4 


24.9 


713.4 


24.6 


713.2 


24.4 


711.6 


16.5 


711.6 


16.8 


711.6 


16.7 


711.7 


16.5 


711.7 


16.5 


711.7 


16.0 


711.9 


16.7 


712.2 


17.2 


712.2 


17.3 


712.3 


17.4 


712.3 


17.6 


712.3 


17.8 


712.4 


17.8 


712.4 


18.0 



Wind. 



Rel. 
hiun., 



Direc- 
tion. 



% I 
73 I 

73 I 
67 
68 ' 



nw. 

nnw. 

nw. 

nw. 

nnw. 



78 se. 

77 8€. 

64 i se. 

65 se. 
68 I s. 
68 , 8. 
64 8. 
62 ' 8. 
62 , 8. 
62 8. 

77 [ wnw. 
76 I wnw. 
75 1 wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

nw. 
68 , nw. 
68 nw. 
68 I nw. 



78 , 
80 I 
87 
78 
72 
71 I 
69 
70 



Veloc- 
ity. 



m. p. 8. 
4.0 
3.1 
3.1 
4.9 
4.5 

6.3 
6.7 
7.6 
7.6 
4.9 
5.8 
6.3 
8.0 
7.2 
4.9 

8.0 
8.0 
8.9 
9.4 
9.8 
7.6 
14.3 
11.6 
10.7 
11.2 
9 8 
0.8 
9.4 
11.2 



At different heights al>ove sea. 



Height 



m. 

526 

2.289 

1,522 

850 

526 

526 I 
906 
1,391 
2,023 
2,999 , 
3.569 I 
3,322 
2,861 I 
2,470 , 
526 I 



1,025 
1,646 I 
2.281 
2.502 
2,923 
4,718 . 
3,597 I 
2,572 
2,098 I 
1,684 I 
1,486 I 
1,007 ' 
526 



Pres- 


Tem- 


sure. 


pera- 
ture. 


mm. 


• C. 


720.0 


20.0 


585.6 


10.7 


641.2 


15.2 


603.7 


19.6 


720.1 
715.3 


21.3 
22.4 ' 



684.5 
646.4 
600.0 
532.8 
496.8 
511.5 
541.4 
567.8 
713.2 

711.6 
671.0 
623.1 , 
577.0 I 

561.7 ; 
533.7 

426.8 I 
491.5 
557.4 ! 

500.3 I 

620.4 I 
635.4 
673.0 I 
712.4 ' 



Rel. 
hum. 



18.0 
16.9 
12.0 

5.0 ' 
-1.2 

1.0 

4.7 

6.7 I 
24.4 

16.5 
13.7 

9.8 , 
4.8 
8.0 '. 
6.5 . 

-6.8 . 

1.7 . 
7.5 I. 

9.8 . 
9.8 . 
7.5 . 

11.5 . 
18.0 



Wind. 



Direcw 
tion. 



nw. 
nnw. 
nw. 
n. 
I nnw. 



Veloc 
Ity. 



m. p. «. 
4.0 



se. 



sw. 
sw. 

8W. 



77 
88 



82 I S8W, 

88 88W. 

77 I wnw. 

83 wnw. 
98 I nw. 
97 nw. 

; nw. 

nw. 

I wnw. 

' nw. 

I nw. 

nw. 

I nw. 

nw. 

nw. 

68 nw. 



4.5 

6.3 
9.8 
7.2 
7.1 
8.0 

11.8 
0.8 
8.3 

10.5 
4.9 

8.0 
11.2 
14.7 
13.3 
13.3 

5.6 
17.7 
13.1 
14.3 
12.3 
12.5 
11.8 

8.3 
11.2 



May SO. — One captive balloon was used; capacity, 31.1 cu. m. Wire out, 2,500 m. 

The sky was cloudless until 8.45 a. m., when Cu. began to form. 

Pressure was high over the lake region and was relatively low off the New Jersey 
coast. 

May 31. — Seven kites were used; lifting surface, 46.1 sq. m. Wire out, 5,600 m.; 
at maximum altitude, 4,800 m. 

There were 8/10 to 4/10 A.-Cu. from the southwedt. After 11.55 a. m. there were 
1/10 to 5/10 St.-Cu. and Cu. from the south. A thunderstorm with heavy rain reached 
the station at 2.42 p. m. 

Pressure was high over Nova Scotia and low over Michigan. 

June 1. — Seven kites were used; lifting surface, 46.1 sq. m. Wire out, 10,000 m.; 
at maximum altitude, 9,200 m. 

There were 3/10 to 8/10 St.-Cu. and Cu. from the northwest; altitude of St.-('u., 
1,400 m. 

Pressure was high over the middle Mississippi Valley and low just north of New 
England. 
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Remilts of free air observations. 



Date and hour. 



At different heights above sea. 



1911. 
June 2: 

6.37 a. m... 
6.44 a.m... 
7.00 a.m... 
7.08 a.m... 
7.50 a.m... 
7.55 a.m... 
8.00 a.m... 

8.06 a.m... 
8.15 a. m... 

June 3: 

9.00 a.m... 
0.11 a. m... 

9.27 a.m... 
9.52 a. m... 

10.01 a. m... 
June 4: 

5.19 p. m.. 
5.25 p. m . . 
5.40 p. m. . 
6.35 p.m.. 
6.47 p.m.. 
6.55 p. m . . 

7.02 p. m. . 
June 5: 

3.31 p.m.. 
3.43 p. m . . 

4.07 p. m . . 
4.24 p. m . . 
4.33 p.m.. 

June 0: 

3.52 p. m . . 

4.03 p. m . . 
4.14 p.m.. 

4.28 p. m . . 

4.32 p. m . . 




713.7 
713.7 
713.6 
713.4 
713.4 



716.0 


14.3 i 


05 


1 
ene. 


716.0 


14.0 


96 ese. ' 


716.1 


13.8 


97 


e. 


716.1 


13.6 


98 


wnw. 


716.2 


14.0 1 

1 


98 


n. 

1 



June 2. — Four kites were used; lifting surface, 27.2 sq. m. Wire out, 2,400 m.; 
at maximum altitude, 1,900 m. 

There were 3/10 to 4/10 A.-Cu. from the west. About 4/10 Ci.-St. from the west 
disappeared after 7.10 a. m. A solar halo was observed. 

Pressure was low over the Gulf of St. Lawrence and high over West Virginia. 

June 3. — One captive balloon was used; capacity, 31.1 cu. m. Wire out, 2,800 m. 

There were about 8/10 Ci .-St. and Ci .-Cu. from the west . A solar halo was observed . 

Pressure was generally high over the eastern part of the country. 

JuTU 4. — Five kites were used; lifting surface, 36.4 sq. m. Wire out, 3,500 m.; at 
maximum altitude, 2,100 m. 

There were 7/10 to 6/10 St.-Cu. from the northwest and 2/10 Ci.-Cu. from the same 
direction after 5.53 p. m. Light rain fell at intervals from 5.27 to 6.57 p. m. 

Pressure was high over New York and Ontario and low over Iowa. 

June 5. — One captive balloon was used; capacity, 22.4 cu. ra. Wire out, 2,100 m. 

There were 7/10 Ci.-St. from the northwest and few Cu. from the west. 

Pressure was low over Ontario and high off New England and along the Gulf coai»t. 

June 6. — One captive balloon wa.^ used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

Dense fog and light rain prevailed. 

Pressure was high over Nova Scotia and comparatively low over Virginia, the 
upper Lakes, and Oklahoma. 
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Date and hour. 



1911. 
June 7: 

2.35 p.m.. 

4.36 p.m.. 
4.60 p.m.. 

June 8: 

2.47 p.m.. 
3.04 p.m.. 

3.06 p.m.. 
3.12 p.m.. 
3.31p.m.. 
3.35 p. m.. 

June 9: 

3.42 p.m... 
3.53 p.m... 

4.07 p.m... 
4.22 p.m... 
4.39 p.m... 
4.50 p.m... 
4.59 p.m... 
5.04 p.m... 

June 10; 

7.53 a.m... 

8.30 a.m... 

9.57 a.m... 
10.32 a.m... 
10.36 a.m... 
10.48 a.m... 
10.52 a.m... 



On Mount Weather, Va., 526 m. 



Pres- 
sure. 



ffifn. 
718. 4 
718.4 
718.4 

719.7 
719.7 
719.7 
719.7 
719.7 
719.7 

717.5 
717.4 
717.4 
717.3 
717.2 
717.1 
717.1 
717.1 

715.9 
715.8 
715.5 
715.4 
715.4 
715.4 
715.4 



Tem- 
perar 
ture. 



• C. 
14.8 
15.6 
16.0 

17.2 
16.6 
16.5 
16.5 
16.5 
16.5 

24.5 
25.2 
24.9 
25.2 
24.4 
24.2 
24.2 
24.0 

20.7 
21.0 
23.3 
24.9 
25.0 
25.0 
25.4 



Kel. 
hum. 



Wind. 



Direc- 
tion. 



% ! 

99 I e. 

96 ' e. 

94 I e. 

84 , e. 

83 I e. 

84 , e. 
84 I e. 
84 I ese. 
84 se. 



I 



56 I 

51 ' 

511 

52 ' 
63 I 

63 
56 ' 



wnw. 
wnw. 



nw. 
nw. 
nw. 
nw. 



wsw. 
w. 



Veloc- 
ity. 



m.p.a. 
4.9 
3.6 
3.1 

3.6 
3.6 
3.6 
3.6 
2.7 
2.7 

1.3 
1.8 
2.2 
1.8 
2.7 
2.7 
2.2 
2.2 

7.2 
5.8 
5.4 
3.1 
3.1 
2.7 
2.7 



At different heights above sea. 



Height 



m. 
526 



526 



2,497 

2,100 

1,635 

929 

526 

526 
1,844 
2,726 
2,031 
1,685 
1.437 
914 
526 

526 

761 

1,178 

1,631 

1,400 

984 

526 



Pre»- 
sure. 



mm. 
718.4 



718.4 

719.7 
569.1 
596.8 
630.9 , 
686.4 I 
719.7 



Tem- 
pera- 
ture. 



i 



717.5 
615.9 
553.5 
601.6 
626.8 
645.3 
686.0 
717.1 

715.9 
696.9 
664.2 
630.0 
647.0 
678.9 
715.4 



• C. 
14.8 
14.5 
16.0 

17.2 
9.4 

11.3 
9.4 

13.6 

16.5 ' 

24.5 

13.6 ' 
8.0 

11.9 
12.9 
15.2 
19.8 I 
24.0 

20.7 I 
22.5 , 

21.3 . 
17.1 
19.0 
20.2 > 

25.4 I 



Rel. 
hum. 



Wind. 



Direc- 
tion. 



Veloc- 
ity. 



% 
99 
92 
94 

84 



84 



56 



e. 

ese. 

e. 

e, 

calm. 

calm. 

e. 

e. 



wnw. 

nnw. 

nw. 

nw. 

nnw. 

nw. 

nw. 

nw. 



wnw. 

nw. 

nnw. 

nnw. 

nw. 



m. p. s. 
4.9 
5.7 
3.1 

3.6 



1.3 



2.2 

7.2 
7.2 
8.3 
9.5 
9.5 
5.6 
2.7 



June 7. — One kite was used; lifting surface, 11.2 sq. m. Wire out, 900 m.; at maxi- 
mum altitude, 800 m. 

10/10 St. from the east and east-southeast were visible except from 3.07 to 3.50 p. m., 
when dense fog prevailed. 

Pressure was high over Quebec and low over the South Atlantic States. 

June 8. — ^One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

The sky was covered with St. clouds, with no apparent direction; altitude, 1,600 m. 

Pressure was high over the lower Lakes, New England, and Nova Scotia and low 
over the east Gulf States. 

JuTu 9. — Two captive balloons were used; capacity, 36.5 cu .m. Wire out, 3,000 m. 

There were 2/10 Ci. from the west and a few Cu. from the northwest, altitude 2,700 m. 

High pressure extended from New York to Georgia. Low pressure was central over 
South Dakota. 

June 10. — Three kites were used; lifting surface, 21.4 sq. m. Wire out, 1,700 m.; 
at maximum altitude, 1,500 m. 

A.-Cu., from the northwest, diminished from 7/10 to few. 

Pressure was high over the southeastern States and low over Wisconsin, Iowa, and 
Missouri. 
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r)ttU» and hour. 



1911. 
Jane 11: 

6.59 a. m . . . 
7.10 a. m... 
7.30 a.m... 
7.53 a. m... 
8. 18 a.m... 

9.08 a.m... 

9.53 a.m... 
10.30 a.m... 
10.48 a.m... 
11.08 a.m... 
11.28 a.m... 
11.42 a.m... 
11.52 a.m... 

June 12: 

7.54 a.m... 

8.01 a.m... 

8.24 a.m... 

9.55 a.m... 
10.12 a.m... 
10.27 a. m . . . 
10.37 a. ra... 
10.42 a.m... 
10.46 a.m... 

June 13: 

4.51 p.m... 
4.58 p.m... 
5.12 p.m... 

5.25 p.m... 

6.02 p.m... 
6.23 p.m... 
6.36 p.m... 
6.46 p.m... 
6.58 p.m... 

7.09 p.m... 
7.15 p.m... 



Pres- 
sure. 



mm. 
713. 3 
713.3 
713.4 
713.5 
713.5 
713.5 
713.3 
713.4 
713.2 
713.2 
713,0 
712.9 
712.8 

711.8 
711.8 
711.7 
711.4 
711.4 
711.3 
711.3 
711.3 
711.2 

708.7 
708.7 
708.7 
708.8 
708.9 
708.9 
708.9 
708.9 
708.9 
708.9 
708.9 



Tem- 
pera- 



• r. 

24.0 
24.7 
25.1 
•25.5 
26.2 
2(J.5 
28.2 
•29.2 
29.5 
30.1 
30.4 
31.0 
31.0 

18.0 
17.8 
18.3 
19.6 

19.7 I 
20.0 
20.1 
20.1 
20.0 , 

17.4 ' 

18.4 

17.8 

18.0 I 

18.9 

18.5 

18.1 

17.8 

17.8 

17.8 I 
17.6 



Iher 


, Va,, 526 m. 




Wind. 


el. 
im. 


Direo 


Veloc- 




tion. 


ity. 


"o 




m.p.». 


66 


w. 


9.8 


64 


w. 


10.1 


64 


wnw. 


9.8 


63 


w. 


10.3 


62 


w. 


9.8 


65 


wnw. 


10.3 


63 


wnw. 


14.3 


53 


wnw. 


8.0 


52 


wnw. 


6.3 


51 


w. 


8.0 


49 


w. 


7.2 


46 


wnw. 


6.0 


44 


wnw. 


6.5 


94 


ese. 


8.0 


96 


ese. 


8.0 


95 


ese. 


9.8 


91 


ese. 


10.3 


92 


se. 


9.8 


90 


se. 


9.8 


90 


ese. 


10.7 


90 


e. 


8.9 


90 


^• 


9.8 


81 


wnw. 


10.3 


78 


wnw. 


10,7 


82 


wnw. 


8.5 


82 


wnw. 


9.4 


76 


wnw. 


8.9 


74 


wnw. 


8.9 


72 


nw. 


10.3 


77 


nw. 


9.8 


75 


wnw. 


8.5 


75 


wnw. 


8.5 


75 


wnw. 


8.5 



Height 



At different heights above sea. 

Wind. 



m. ; 

526 
1.019 I 
1,493 ' 
1,994 
2.768 . 
3.3-26 
4.165 , 
3.552 
2.903 ; 
2.245 
1.485 I 
855 I 
52() 

526 • 
889 
1.412 
1.880 
2.162 
2,864 
3.265 
3.370 
526 

, 526 
. 984 

1.536 

2.131 
-2.308 

3.190 ' 
'2,769 
'2,104 

1.424 
• 887 
526 , 



Pres- 
sure. 



mm. 
713.3 
074.4 
t»8.9 
602.9 
550.4 
514.4 
46:i.0 
501.0 
541.8 
585.9 
639.8 
687.3 
712.8 

711.8 
681.5 
641.6 
607.0 
587.1 
539.2 
51.1. 4 
506.7 
711.2 

708.7 
671.7 
629.3 
586.2 
.573.8 
514.4 
541.9 
588.0 
637.8 
679.6 
708.9 



Tem- 
pera- 
ture. 



• r. 

24.6 

24.2 

21.0 

16.3 

9.1 

4.1 

-3.4 

4.1 

8.9 

15.9 

21.0 

28.4 

31.0 

18.0 
17.1 
15.1 
13.4 
11.4 
5.6 
2.6 
1.3 
20.0 

17.4 
15.4 
12.1 
8.3 
5.1 
- 1.3 
2.0 
7.8 
13.1 
14.9 
17.6 



Rel. 
hum. 



I Direct 
tlon. 



ti6 

65 

51 

58 

56* 

68 

73 

49 

56 

49 

81 

46 



nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 



Veloc- 
ity. 



94 ese. 

71 ese. 

72 se. 
56 i s. 
46 I asw. 

98 ! sw. 

99 sw. 
65 , sw. 
90 ; 



I 



wnw. 

nw. 

wnw. 

wnw. 

wnw. 



81 
100 
90 

79 ! wnw. 
66 wnw. 
70 , nw. 
75 I wnw. 



I. 



m.p. 8. 

9.8 
14.6 
13.0 
12.5 
13.3 

8.3 
15.3 
12.9 
14.0 
13.5 
11.7 

6.4 

6.5 

8.0 
13.3 

6.1 
11.2 
18.0 
18.7 
22.0 
26.6 

9.8 

10.3 
12.7 
12.7 
9.8 
8.0 
8.3 
8.0 
7.4 
9.6 
8.7 
8.5 



I 



June 11. — Seven kites were used; lifting surface, 44.1 eq. m. Wire out, 9,000 m.; 
at maximum altitude, 7,600 m. 

There were 6/10 Ci.-St. from the west at 7.20 a. m., a few (.'i. from the west at 8.45 
a. m., and a few (^u. from the west-northwest towarda the end of the flight. Light 
haze. 

Pressure was low over the upper Lake region, with a secondary center off the southern 
New England coast, and relatively high over New Brunswick. 

June li. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 6,000 m.; 
at maximum altitude. 

At the beginning of the flight there were 5/10 (M.-St. from the west and 5/10 St., 
altitude 700 m., from the east-southeast. The St. increased to 10/10 by 8 a. m. and 
changed to south about 10 a. m. Light rain fell from 10.45 to 11 a. m. 

Pressure was low over the upper lakes and high over Nova Scotia. 

June 13. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 6,000 m.; 
at maximum altitude, 4,400 m. 

There were a few to 3/10 A.-Cu., 2/10 to 7/10 St.-Cu., altitude, 3,200 m., and a few 
low St., all from the west. 

Pressure was low over Ontario and over Virginia and high over South Dakota. 
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l)ate and hour. 



1911. 
June 14: 

6.36 a.m.. 
6.46 a. m.. 
7.00 a.m.. 
7.20 a. m.. 
7.35 a, m.. 
8.09 a.m.. 
8.29 a. m.. 
8.34 a. m.. 

8.43 a.m.. 
9.13 a.m.. 
9.17 a. m. 
9.32 a. m.. 

9.40 a. m.. 
10.01a. ra.. 
10.14 a.m.. 
10.22 a.m.. 

June 15: 

G.45a. m.. 
G.53a. m.. 
7.11a.m.. 
7.22 a.m.. 
7.39 a.m.. 
7.42 a.m.. 
8.09 a. m.. 

8.44 a.m.. 
9.48 a.m.. 

10.10 a. m.. 
10.50 a.m.. 
11.46 a.m.. 
12.07 p.m.. 
12.41p.m.. 
12.44 p.m.., 

1.02 p.m.. 

1.26 p.m.., 

1.41 p.m.., 
1.54 p.m.., 
1.58 p.m.., 



On Mount Weather, Va., 526 m. 
WtotJ 



Pres- 
sure. 



Tem- 
pera- 
lure. 



.:i 



mm. 
710.3 
710.3 
710.3 
710.3 
710.3 
710.3 
710.3 
710.4 
710.4 
710.4 
710.4 
710.5 
710.5 
710.5 
710.5 
710.5 

712.3 

712.3 

712.3 I 

712.3 I 

712.4 

712.4 

712.4 

712.3 

712.2 

712.2 

712.1 

712.0 

712.0 

711.8 

711.8 

711.7 

711.6 

711.0 

711.5 

711.5 



• a 

14.5 
14.7 
15.0 
15.3 
15.5 
15.6 
15.4 
15.4 
15.5 
16.0 
16.1 
16.3 
16.4 
15.7 
16.3 
16.1 

14.5 
14.2 
14.3 
14.9 
15.5 
15.6 
16.3 
17.4 
18.3 
18.4 
18.5 
14.8 
16.2 
17.1 
17.1 
18.0 
18.4 
19.4 
19.8 
20.1 



Rel. 

hum. 



% 
90 
88 
87 
86 
85 
85 
86 
85 
85 
84 
83 
80 
79 
81 
82 
81 



Direc- 
tion. 



Veloo- 

ity. 



wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

nnw. 

nnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. I 

wnw. : 

wnw. 



m. p. s. 
7.2 
8.0 
7.2 
7.G 
7.2 
8.0 
7.2 
7.6 
7.2 
8.9 
8.0 
8.5 
7.6 
7.6 
7.6 
7.6 

7.6 
7.2 
8.0 
7.2 
8.0 
8.0 
6.7 
7.2 
8.9 
8.5 
8.9 
10.7 
9.4 
6.7 
6.7 
8.5 
9.8 
9.4 
9.8 
9.8 



At different heights above sea. 

I Wind. 



Height. 



m. 

526 

892 

1,508 

2,312 

2,658 

2,772 

2,783 

2,981 

3,499 

3,007 

2,828 

2,623 

2,456 

1,585 

959 

526 

526 
967 
1,484 
1,881 
2,527 
2,685 
3,316 
3,597 
3,957 
4,354 
5,168 
4,108 
3,535 
3,060 
2,979 
2,556 
2,041 I 
1,561 
1,039 
526 



Fred- 



I 



mm. 
710.3 
680.1 
631.6 
572.4 
548.4 
540.6 
539.7 
526.7 
493.8 
525.0 
537.0 
551.0 
562.5 
625.9 
675.1 
710.5 

712.3 
676.0 
635.2 
605.4 
558.7 
548.0 
505.0 
488.2 
466.3 
443.1 
398.0 
456.5 
491.7 
521.9 
527.9 
556.8 
593.5 
629.5 
670.0 
711.5 



lem- 


Rel. 


perap 
lure. 


hum. 


• C. 


% 


14.6 


90 


11.7 


94 


7.2 


100 


2.2 


91 


- 0.7 


100 


3.0 


51 


-1.1 


95 


0.3 




- 1.4 


12 


2.3 


6 


- 2.1 


81 


4.2 


32 


0.2 


99 


6.7 


94 


11.8 


87 


16.1 


81 



11.8 
7.2 
4.1 

- 1.8 

- 0.9 
-5.3 

- 7.3 
-8.7 
-11.5 
-16.9 
-10.8 

- 7.7 

- 2.9 

- 4.2 
-1.5 

8.1 

8.1 

13.0 

20.1 



60 
57 
57 
56 



100 I 

79 
100 

95] 

80 I 

66 

651 

52 



Direc- 


Veloc- 


tion. 


ity. 




m. p. s. 


wnw. 


7.2 


nw. 


11.2 


nw. 


13.3 


nw. 


12.3 


nw. 


9.6 


nw. 


7.4 


nw. 


9.5 


wnw. 


13.3 


wnw. 


17.9 


wnw. 


12.9 


wnw. 


7.4 


nw. 


18.7 


nw. 


15.3 


nw. 


13.3 


nw. 


11.2 


wnw. 


7.6 


wnw. 


7.6 


nw. 


13.0 


nnw. 


13.2 


nnw. 


14.5 


nw. 


14.5 


nw. 


15.3 


nw. 




nw. 




nw. 





nw. 




nw. 




nw. 




nw. 


16.8 


nw. 


15.7 


nw. 


15.7 


nw. 


15.0 


nw. 


12.9 


wnw. 


14.0 


wnw. 


9.0 


wnw. 


9.8 



June 14. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 7,000 m.; 
at maximum altitude, 6,500 m. 

8/10 to 10/10 St.-Cu., from the northwest, increased in altitude from 1,700 m. to 
2,600 m. After 9.45 a.m. they were gradually obscured by a lower layer of St.-Cu., 
also; from the northwest, at an altitude of 1,300 m. Between 7.30 and 8 a. m. there 
were some very low St. from the west-northwest. 

Low pressure, central over New England, covered the eastern part of the country. 

June /5.— Seven kites were used; lifting surface, 46.1 sq. m. Wire out, 10,000 m. ; 
at maximum altitude, 9,400 m. 

Ci.-St., from the west-northwest, decreased from 5/10 at the beginning to none by 
8.30 a. m. There was a solar halo. St.-Cu., from the northwest, appeared about 
9 a. m. and covered 7/10 to 10/10 of the sky from 10.30 a. m. to 1 p. m., decreasing 
thereafter to 4/10. Their altitude diminished from 2,800 to 2,400 m. Light rain fell 
form 11.20 to 11.50 a. m. After 1.30 p. m. there were about 2/10 Ci.-St. from the west- 
northwest. 

Pressure was low over Maine and New Brunswick and relatively high from the 
upper Lakes southward to the Gulf of Mexico. 
8068—11 5 
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On Mount Weather, Va., 526 ra. 




At different heights above sea. 












Wind. 








Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 


Direc- 


Veloc- 


Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 








Dlreo- 


Veloc- 










tion. 


ity. 








1 tion. 


ity. 


1911. 






















June 16: 


mm. 


• r. 


7c 




m.p.8. 


m. 


mm. 


• C. 


% w. 


m.p.t. 


fi.43a. m.... 


713.2 


15.4 


68 


w. 


6.3 


526 


713.2 


15.4 


6.3 


0.50 a. in 


713.2 


15.5 


69 


w. 


6.7 


910 


681.7 


13.6 


68 wnw. 


12.0 


7.00 a. m.... 


713.2 


15.6 


68 


w. 


7.6 


1,123 


664.5 


12.5 


68 wnw. 


9.0 


7.30 a. m.... 


713.2 


16.2 


67 


w. 


H.5 


2,549 


558.8 


- 0.1 


77 wnw. 


20.7 


7..')0a. m.... 


713.2 


in. 4 


67 


w. 


S.5 


3.521 


494.6 


- 3.5 


23 wnw. 


20.7 


K.07a. in.... 


713.2 


16.6 


69 


w. 


8.0 


4.105 


459.0 


- 8.6 


10 wnw. 


27.9 


S.25a. m.... 


713. I 


16. 6 


69 


w. 


8.9 


4,576 


432.0 


-12.7 


wnw. 


31.5 


9.02 a.m.... 


712.9 


17.0 


69 


w. 


8.9 


4,922 


412.8 


-15.7 


44 wnw. 


27.8 


10.03 a.m.... 


712.6 


18.9 


63 


w. 


9.4 


4,407 


441.7 


-12.3 


wnw. 


26.8 


10.15 a.m.... 


712.5 


19.5 


60 


w. 


8.9 


4,223 


452.4 


- 9.9 


wnw. 


26.8 


11.35 a.m.... 


712.1 


21.2 


56 


w. 


11.8 


1,985 


590.0 


5.4 


48 wnw. 


19.8 


11.50 a.m.... 


712.0 


21.5 


52 


w. 


9.8 


1.415 


641.6 


11.7 


63 wnw. 


15.5 


12.00 m 


712.0 


21.4 


54 


w. 


12.5 


953 


677.6 


16.6 


56 i wnw. 


15.0 


12.0Kp.in.... 


711.9 


21.0 


54 


w. 


11.2 


526 


711.9 


21.0 


54 ' w. 


11.2 


June 17: 


















1 




9.57 a.m.... 


715.4 


17.8 


68 


se. 


5.4 


526 


715.4 


17.8 


68 . se. 


5.4 


10.08 a.m.... 


715.4 


17.7 


70 


se. 


5.8 


710 


700.2 


15.0 


73 . sse. 


6.2 


11.34 a.m.... 


715.2 


18.5 


68 


se. 


6.3 


1,016 


675.3 


16.8 


68 , 88W. 


7.1 


12.37 p.m.... 


715.1 


16.9 


76 


8. 


6.3 


1,299 


653.1 


13.6 


67 1 ssw. 


6.4 


12.59 p.m.... 


715.1 


16.6 


74 


.s. 


5.4 


2.016 


599.4 


7.6 


89 sw. 


< 10.1 


1.15 p.m.... 


715.1 


16.8 


73 


s. 


5.8 


2,303 


578.9 


6.6 


93 w. 


1 0.1 


1.27 p. m 


715.1 


16.6 


75 


s. 


6.3 


3,280 


513.7 


3.2 


100 


wnw. 


1 19.8 


1.55 p.m.... 
June 18: 

4.18 p.m... 


715.0 


15.6 


85 


8. 


5.4 


526 


715.0 


15.6 


85 


8. 


i '-' 


714.6 


18.8 


85 


n. 


1.8 


526 


714.6 


18.8 


85 


n. 


! 1.8 


4.39 p. m... 


714.5 


18.9 


87 


e. 


1.8 


1,458 


640.5 


12.7 




nnw. 


1 


4.46 p.m... 


714.5 


18.9 


84 


ese. 


1.8 


1.103 


667.8 


14.9 




n. 


j 


4.57 p. m . . . 


714.5 


18.9 


88 


se. 


1.8 


817 


690.7 


16.4 




nne. 


1 


5.04 p. m . . . 


714.5 


18.8 


90 


sse. 


1,8 


526 


714.5 


18.8 


'96* 


sse. 


1 ""'1.8 


June 19: 






















1 


2.42 p. m... 


715.9 


21.6 


64 


se. 


4.0 


526 


715.9 


21.6 


64 


se. 


1 4.0 


3.08 p. m... 


715.8 


22.5 


58 


se. 


5.8 


2,255 


584.0 


9.8 




w. 


I 


3.20 p. m . . . 


715.7 


23.2 


56 


se. 


4.9 


1.659 


627.0 


13.6 




sw. 




....... 


3.35 p. m . . . 


715.6 


22.1 


61 


se. 


4.0 


842 


690.0 


17.7 




se. 




3.41 p. in... 


715.6 


21.4 


61 


se. 


3.6 


526 


715.6 


21.4 


"(ii" 


se. 


' '.i.'ti 



June 16. — Five kiten were uswl; lifting Hurface, 31. r) hcj. m. Wire out, 9,500 m.; 
at maximum altitude, 8,800 m. 

There were 7/10 to 10/10 A.-Cu. and A. -St. from the w^est-northwest and a few St. 
from the west. A solar halo was observed. 

Presflure was high from Ohio southward and low over Nebraska and over Maine. 

June 17. — Five kites were used; lifting surface, 37.4 sq. m. Wire out, 4,300 m., 
at maximum altitude. 

There were 7/10 A.-Cu. from the west-northwest at 10 a. m.; 10/10 A. -St. from the 
west at 12 m.; and 10/10 St.-('u. from the west after 12.45 p. m. The St.-Cu. decreased 
in altitude from 2,200 m, to 1,800 m. Light rain fell from 12.47 to 1.05 p. m. and 
heavy rain after 1.45 p. m. 

Lows were central over Missouri and the lower St. Lawrence Valley. There was 
no well defined high. 

June IS. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

There were 2/10 to 3/10 Ci.-St. from the west-southwest and 4/10 to 5/10 St. from the 
north; altitude of St.. 1,000 m. 

There was no well defined high or low over the eastern part of the country. 

June 19. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,050 m. 

There were 8/10 A.-Cu. and a few to 1/10 Ci., all from the west. 

Pressure was high over Iowa and low over the (iulf of St. Lawrence and Louisiana. 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Date and hour* 






Wind, 










WLjU. 






Tem- 
mre. 


hum. 






U^hL 


PKSr 

sure. 


Tern- 

EST 


Rel. 
hum. 








•Dlis> 


Velwy 


Dke/y 


VeUxy 










UdQ. 


Ity. 










tlOD. 


Ity. 


1911. 






















June 20: 


mm. 


• a 


\ 




m.p.8. 


m. 


mm. 


• a 


% 




TO. p. S. 


6.60 a. m 


714.9 


18.3 


wnw. 


6.3 


626 


714.9 


18.3 


85 


wnw. 


6.3 


7.06 a.m... 


714.9 


18.5 


83 


wnw. 


6.3 


707 


700.2 


20.2 




nnw. 




7.12 a.m.... 


714.9 


18.7 


84 


wnw. 


6.3 


1,210 


660.4 


16.8 




nnw. 




7.37 a. m.... 


716.0 


19.2 


80 j Mmw. 


6.3 


1,914 


607.9 


11.6 




n. 




7.47 a. ra.... 


715.0 


19.5 


76 1 wnw. 


6.7 


2,454 


570.0 


9.2 




n. 




8.09 a.m.... 


715.0 


19.5 


75 1 wnw. 


7.2 


3,066 


527.9 


6.0 




nnw. 




8.40 a.m.... 


715.0 


19.8 


74 1 wnw. 


7.6 


3,893 


478.2 


0.2 




nnw. 




9.00 a.m.... 


715.0 


20.4 


76 


wnw. 


7.6 


4,663 


440.0 


- 2.4 




nw. 




9.49 a.m.... 


715.0 


21.6 


73 


wnw. 


6.7 


6,346 


396.0 


- 9.0 




nw. 




11.26 a.m.... 


714.6 


24.9 


60 


wnw. 


8.9 


4;588 


438.1 


- 8.0 




nw. 




12.30 p.m... 


714.2 


26.0 


48 


wnw. 


11.6 


3,662 


491.6 


3.4 




nw. 




12.33 p. m... 


714.1 


26.0 


48 


wnw. 


11.6 


3,603 


601.2 


2.2 




nw. 




12.39 p.m... 


714.1 


26.2 


48 


wnw. 


11.2 


3,36f 
3,110 


510.6 


4.2 




nw. 




12.42 p.m... 


714.0 


26.2 


48 


wnw. 


11.2 


525.9 


3.4 




nw. 




12.58 p.m... 


713.9 


26.5 


46 


wnw. 


11.2 


2,371 


575.6 


8.9 




nw. 




1.12 p. m... 


713.9 


26.6 


45 


wnw. 


9.8 


1,866 


611.5 


12.9 




nw. 




1.31 p.m... 


713.8 


26.8 


46 


wnw. 


8.9 


1,442 


642.7 


17.4 




nw. 




1.41p.m... 


713.8 


26.3 


46 


wnw. 


9.8 


933 


681.5 


21.8 




wnw. 




1.50 p.m... 


713.7 


25.4 


51 


wnw. 


9.8 


626 


713.7 


25.4 


51 


wnw. 


9.8 


June 21: 






















12.54 p.m... 


718.1 


22.2 


37 


wnw. 


7.6 


626 


718.1 


22.2 ' 37 


wnw. 


7.6 


1.00 p. m... 


718.1 


22.4 


38 


nw. 


7.6 


869 


690.3 


18.4 1 


nw. 




1.12 p.m... 


718.1 


22.9 


40 


wnw. 


7.2 


1,107 


671.3 


16.4 ' 


wnw. 




1.33 p. m... 


718.0 


23.3 


39 


Mmw. 


6.3 


1,635 


638.3 


13.3 


nnw. 




1.40 p.m... 


718.0 


23.2 


38 


wnw. 


8.6 


1,831 


616.4 


14.4 


nnw. 




2.04 p.m... 


718.0 


23.7 


40 


nw. 


7.6 


3,566 


600.4 


4.6 


nnw. 




2.31 p. m... 


717.9 


24.2 


38 


wnw. 


6.7 


4,343 


454.6 


0.0 


nnw. 




2.56 p.m... 


717.8 


25.0 


37 


wnw. 


6.7 


5,046 


416.3 


- 3.3 ' 


nnw. 




3.32 p. m... 


717.7 


24.9 


34 


nw. 


8.0 


6,416 


397.8 


- 6.9 1 


nnw. 




4.37 p.m... 


717.6 


25.2 


32 


nw. 


6.8 


4,626 


439.2 


- 1.6| 


nnw. 




4.55 p. m... 


717.7 


24.8 


34 


nw. 


6.7 


3,174 


526.2 


8.0 1 


nnw. 




6.04 p. m... 


717.7 


24.5 


34 


nw. 


7.2 


2,185 


591.4 


12.2 1 


nnw. 


....... 


6.13 p. m... 


717.7 


24.7 


34 


nw. 


6.7 


1,837 


616.4 


11.3, 


nw. 




5.19 p. m. . . 


717.7 


24.6 


35 


nw. 


6.7 


1,364 


661.7 


17.0 1 


nw. 




5.29 p.m... 


717.7 


24.6 


36 


nw. 


6.7 


916 


686.5 


21.0 


nw. 




6.33 p. m . . . 


717.7 


24.4 


36 


nw. 


6.7 


626 


717.7 


24.4 1 36 


nw. 


6.7 



June to. — Seven kites were used; lifting surface, 46.1 sq. m. Wire out, 9,000 m.; 
at maximum altitude, 8,700 m. 

Few A. -St., from the northwest, were visible near the southern horizon until 10 
a. m. Cu., also from the northwest, appeared about 11.30 a. m. and increased to 7/10 
by the end of the flight. 

Pressure was high from I^ake Superior to Kansas and low over the Gulf of St. 
Lawrence. 

June 21. — Seven kites were used; lifting surface, 46.1 sq. m. Wire out, 10,000 m.; 
at maximum altitude, 9,200 m. 

There were from a few to 2/10 Ci. from the northwest. 

Pressure was high over the lake region and low off Nova Scotia. 
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Date and hour. 



1911. 
June 22: 

8.18 a. m... 
6.26 a.m... 
6.42 a. m . . 
6.52 a. m... 
7.26 a. m... 
7.60 a. m... 
8.13 a. m... 
8J28a. m... 

8.46 a. m... 
10.20a. nk.. 
11.54 a.m... 
12.22 p. m . . 
12.32 p. m . . 
12.46 p.m.. 
12.58 p.m.. 

1.02 p. m.. 
1.12 p. m. . 
1.23 p. m.. 
June 23: 

9.08a. m.. 

9.17 a. m... 
9.30 a.m... 
9.39 a. m... 

10.12 a.m... 
10.50 a. m... 
11.20 a.m... 
11.48 a.m... 
11.51a. m... 
11.56 a. m... 
12.15 p.m.. 
12.20 p.m.. 
12.56 p. m . . 

1.19 p.m.. 
1.36 p. m.. 
1.51 p. m . . 
2.00 p. m . . 

2.11 p.m.. 
June 24: 

6.16 a. m... 
6.32 a.m... 

6.47 a.m... 

7.18 a.m... 
7.47 a.m... 
7.59 a.m... 

8.12 a. m... 

8.19 a. m... 
8.22 a.m... 



On Mount Weather, Va., 526 m. 



Pres- 
sure. 



mm. 

719.0 

719.0 

719.1 

719.1 

719.1 

719.1 

719.1 

719.1 

719.1 

719.0 

718.3 

718.2 

718.1 

718.1 

718.0 

718.0 

717.9 

717.8 

715.4 
715.4 
715.4 
715.4 
715.4 
715.4 
715.4 
716.3 
715.3 
715.3 
715.3 
715.3 
715.3 
715.3 
715.3 
715.3 
715.3 
715.3 

717.9 
718.0 
718.1 
718.3 
718.5 
718.6 
718.7 
718.7 
718.8 



Tem- 1 


Rel. 

hum. 


Wli 


ture. 


Direc- 






tion. 


• a 


% 




18.5 


52 


wnw. 


18.6 


52 


wnw. 


19.0 


54 


wnw. 


19.3 


52 


wnw. 


19.8 


52 


wnw. 


21.0 


51 


wnw. 


21.4 


50 


wnw. 


21.6 


53 


wnw. 


21.6 


52 


wnw. 


23.4 


44 


wnw. 


25.3 


37 


wnw. 


26.3 


35 


wnw. 


26.6 


35 


wnw^. 



26.6 
26.8 
26.9 
27.2 
27.6 

25.4 
25.4 
25.5 
26.0 
27.1 
27.6 
28.0 
28.4 
28.4 
28.5 
28.8 
28.8 
29.2 
29.5 
30.0 
30.0 
29.8 
29.2 

23.3 
22.8 
22.6 
22.7 
23.2 
23.3 
23.3 
23.0 
23.0 



34 
37 



36 



wnw. 

wnw. 
wnw. 
wnw. 
wnw. 



50 I wnw. 
50 wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 
50 nw. 
47 wnw. 
46 nw. 

44 I nw. 

45 : nw. 
45 nw. 



51 
52 
52 
53 
50 
51 
51 
50 
47 
47 



60 
64 
67 
70 
67 
73 
80 
81 
79 



wnw. 

nw. 

wnw. 

nw. 

nw. 



ese. 
ese. 



Veloc- 
ity. 



6.3 
6.7 
5.4 
5.4 
4.5 
4.5 
5.4 
5.4 
5.8 
7.2 
4.9 
4.5 
5.4 
3.6 
4.0 
4.0 
4.5 
4.0 

13.4 

11.6 

11.6 

11.2 

8.0 

10.3 

9.8 

8.9 

9.8 

8.9 

8.0 

6.7 

5.8 

6.3 

5.8 

6.3 

5.4 

4.5 

8.0 
2.7 
6.7 
4.1 
1.4 
2.3 
3.1 
2.7 
2.7 




At different heights above sea. 



861 
1,332 
1,717 
2,516 
3,275 
3,855 
4,380 
4,753 
5,639 
4,888 
4,475 
3,721 
3,413 
2,791 
2,293 
1,688 

526 

526 
958 
1,444 
1,873 
3,534 
4,347 
4,722 
5,221 
5.446 
5; 559 
6,172 
5,100 
4,365 
3,157 
2,579 
1,574 
818 
626 

526 
1,134 
1,443 
1,940 
2,350 
2,067 
1,630 
901 
526 



Pres- 



mm. 

719.0 

691.6 

655.2 

626.8 

570.0 

520.8 

484.7 

454.1 

433.1 

387.4 

425.4 

448.3 

492.3 

511.4 

561.6 

585.6 

628.6 

717.8 

716.4 
681.0 
644.1 
612.9 
502.6 
454.7 
433.8 
407.1 
395.6 
389.9 
406.9 
412.7 
452.9 
525.5 
563.7 
634.8 
692.3 
715.3 

717.9 
669.8 
646.7 
610.8 
582.1 
599.9 
632.9 
688.5 
718.8 






Wind. 



Dlrec- Veloc- 
tion. Ity. 



18.5 

19. 8 . . 
21.7 . 

18.4 . 
10.7 . 

4.6 . 

1.5 . 
-3.2 .. 

-2.2 ;. 

-6.2 '. 
—1.8 '- 
-2.7 :. 

1.6 . 

2.7 . 
.7.9 . 

12.5 . 

17.9 |. 
27.6 

26.4 
22.1 ,. 

20.6 I. 

16.7 I. 

5.2 ,. 
-0.9 I. 

-4.2 ;. 

-6.9 . 

-5.3 . 

-5.7 1. 

-4.4 . 

-6.4 . 

-0.8 . 

6.3 . 
9.6 . 

18. 4 , . 
25.7 L 
29.2 

23.3 

23.3 ;. 

21.9 . 

18.1 ,. 

13.1 '. 

16.0 . 

18.6 . 

21.4 ,. 

23.0 [ 



52 



39 



wnw. 

nw. 

nnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 



m. p. ». 
6.3 



50 1 wnw. 
I wnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw, 

nw. 

45 '< nw. 



4.0 
13.4 



60 



79 



wnw. 

nw. 

nw. 

nw. I. 

nw. 

nw. 

nw. 

nw. 

ese. 



4.5 
8.0 



2.7 



June tt.—Ten kites were used; lifting surface, 65 sq. m. Wire out, 12,500 m.; at 
maximum altitude, 11,900 m. 

There were a few Ci.-Cu. from the northwest. 

Pressure was high over the Middle and Southern Atlantic States and low over the 
Gulf of St. Lawrence. 

June 23. — Seven kites were used; lifting surface, 44.1 sq. m. Wire out, 11,500 m.; 
at maximum altitude, 10,400 m. 

There were 6/10 to a few Ci. and Ci.-St. from the west and a few to 4/10 Cu. from 
the same direction after 1.17 p. m. 

Pressure was low over Nova Scotia and high over Florida and the upper Lakes. 

June 2 A. — Five kites were used; lifting surface, 33.5 sq. m. Wire out, 3,700 m.; 
at maximum altitude, 3,000 m. 

There were 2/10 Ci.-St. and 1/10 A. -St. from the northwest. Light haze. 

Pressure was relatively low over southeastern Virignia and high over Ontario and 
western New England and over Georgia. 
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On Mount Weather, Va., 526 m. 



At different heights above sea. 



Date and hour. 



1911. 
June 25: 

1.40 p.m. 
2.00 p.m. 
2.30 p. m . 
2.38 p.m. 
2.54 p.m. 

3.02 p.m. 
3.18 p.m. 
3.29 p.m. 
3.41p.m. 

3.48 p. m . 
3.52 p. m . 

June 26: 

2.17 p.m.. 
2.29 p.m.. 
2.50 p.m.. 

3.03 p.m.. 
June 27: 

6.49 a.m.. 
6.52 a.m.. 
7.03 a. m.. 
7.08 a.m.. 
7.25 a.m... 
7.43 a.m.. 
7J>8a. m... 
8.02 a. m. . . 
8.45 a.m... 
8.51a.m... 
9,00 a.m... 
9.06 a.m.. 
9.16 a.m... 



-1 









Wind. 










Wind. 


Pres- 
sure. 


Tem- 
lure. 


Rel. 
hum. 






Height. 


Pres- 
sure. 


Tem- 
pera- 
lure. 


Rel. 
hum. 






Direc- 


Velocv 


Diretv 


Veloc- 






1 tion. 


ity. 










tion. 


ity. 


mm. 


•c. 


14'Be. 


m.p.a. 


m. 


mm. 


• C. 


% 




m. p. t. 


718.1 


21.8 


(B.0 


526 


718.1 


21.8 


94 


se. 


6.0 


718.0 


21.5 


92 , ae. 


7.8 


987 


680.8 


19.2 


81 


sse. 


8.5 


718.0 


21.7 


94 se. 


7.2 


1,380 


650.5 


18.4 


67 


ssw. 


9.1 


718.0 


21.7 


93 1 se. 


6.3 


2,343 


580.8 


10.6 


89 


ssw. 


14.4 


718.0 


21.6 


94 ; se. 


5.4 


2,707 


555.8 


8.5 


90 


sw. 


9.0 


718.0 


21.6 


94 1 sse. 


4.7 


3,087 


530.4 


5.1 


98 


sw. 


14.0 


717.9 


21.5 


94 1 se. 


4.2 


2,329 


680.8 


9.9 


94 ssw. 




717.9 


21.6 


95 1 se. 


4.5 


1,780 


620.1 


12.1 


89 1 ssw. 


"i3.*2 


717.8 


21.6 


97 se. 


4.7 


1,282 


657.5 


16.0 


85 ' 8. 


12.7 


717.8 


21.8 


95 se. 


4.9 


793 


696.1 


19.3 


87 1 sse. 


9.0 


717.7 


21.8 


95 se. 


4.9 


526 


717.7 


21.8 


95 'se. 


4.9 


716.0 


25.4 


89 1 e. 


1.8 


526 


716.0 


25.4 


89|e. 


1.8 


716.0 


28.6 


79 1 e. 


1.3 


1,550 


636.4 


15.7 


1 wsw. 





715.9 


26.7 


77 1 w. 


2.2 


1,117 


660.2 


19.7 


, w. 




715.9 


27.6 


75 se. 


2.2 


526 


715.9 


27.6 


75 I se. 

1 


• "i^ 


715.5 


22.6 


74 w. 


5.8 


526 


715.5 


22.6 


74 ; w. 


5.8 


716.5 


22.7 


74 1 w 


5.8 


774 


005.7 


23.3 


67 


w. 


10.7 


n5.5 


23.0 


71 1 w. 


6.3 


1,096 


670.3 


20.5 


76 


wnw. 


20.2 


715.5 


23.2 


70 1 w. 


5.4 


1,493 


640.4 


19.9 


65 


wnw. 


14.8 


715.5 


24.4 


68 I W8W. 


4.5 


1,600 


625.9 


19.1 


65 


wnw. 


8.6 


715.5 


25.0 


69 1 sw. 


2.2 


1,824 


616.2 


17.5 


65 


wnw. 


&6 


715.5 


25.4 


70 1 se. 


2.7 


1,824 1 


616.2 


17.1 


66 1 wnw. 


10.7 


715.5 


25.6 


70 ! se. 


2.7 


1.690 1 


625.9 ' 


17.3 


69 ! wnw. 


18.0 


715.6 


26.1 


71 1 sw. , 


1.8 


1,600 1 


625.9 1 


18.0 


66 1 wnw. 


10.8 


715.6 


•^.2 


71 ' sw. 1 


1.8 


1,824 1 


616.2 


17.3 


64 1 wnw. 


10.8 


715.6 


26.3 


71 1 sw. 1 


1.8 


1,533 1 


637.5 1 


18.3 


72 wnw. 


18.0 


716.6 , 


26.5 


71 1 w. 1 


1.8 


1,260 


657.3 


1&6 


80 1 wnw. 


16.2 


716,6 1 


27.2 


66 , sw. I 


1.8 


526 


715.6 1 


27.2 


66 sw. 

1 


1.8 



June £5.— Four kites were used; lifting surface, 25.2 sq. m. Wire out, 4,100 m.; at 
maximum altitude, 3,400 m. 

There were 6/10 to 10/10 St. from the southeast at the b^inning of the flight, the 
direction shifting to the south-southeast, south, and southwest during the flight. 
There was 1/10 A. -St. from the west-southwest at 1.51 p. m. 

Pressure was high over the Atlantic Ocean and low over the Missouri Valley and 
Kansas. 

June t6. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

There were 8/10 to 5/10 St.-Cu. from the west-southwest. 

Pressure was low over Iowa and high off the Atlantic coast. 

June 27,—ThieQ kites were used; lifting surface, 20.9 sq. m. Wire out, 2,500 m. 
at maximum altitude. 

Ci.-St. increased from 3/10 to 7/10 and A.-Cu. decreased from 4/10 to few. Both 
moved from the northwest. 

Low pressure was central north of the lake region and high pressure over Florida. 
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On Mount Weather 


, Va., 526 m. 




At different heights above sea. 




Date and hour. 


1 




Wind. 1 




! 




' Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 

^^- Direc- 


Veloc- 


Height.j 


Pres- ; 
sure. 1 


Tem- 
lure. 


Rel. 

hum.j 








Direc 


Veloc- 








tion, 


ity. 


1 


1 




1 tion. 


ity. 


IBll. 
















1 




June 28: 


mm. 


• C. 


% 


m. V. 8. 


m. ! 


mm. 


• a 


r{ 


m. p. 8. 


8.58 a.m.... 


715.4 


22.7 


84 nw. 


^.3 


526 1 


715.4 1 


22.7 


84 nw. 


6.3 


9.13 a. m.... 


715.4 


22.9 


85 ! nw. 


5:4 


842 


689.8 


19.2 


80 nw. 


10.8 


10.04 a.m.... 


715.6* 


24.0 


79 ; nw. 


5.4 


1,307 1 


653.6 , 


15.3 


91 nw. 


8.1 


10.43 a.m.... 


716.6 


24.6 


72 , nw. 


5.8 


2,108 1 


594.6 ' 


10.2 


65 1 nw. 


19.7 


10.49 a.m.... 


715.6 


26.0 


74 nw. 


6.3 


2,443 


571.2 


9.5 


40 nw. 


18.0 


11.23 a.m.... 


715.6 


25.0 


71 , nw. 


6.3 


2,880 


541.9 


6.8 


30 1 wnw. 


14.6 


12.00m 


715.7 


25.5 


67 wnw. 


4.5 


3,227 


519.6 


4.5 


28 ' wnw. 


13.4 


12.12 p.m.... 


715.7 


25.6 


67 


wnw. 


4.5 


2,964 


537.4 


5.7 


29 1 wnw. 


16.6 


12.18 p.m.... 


715.8 


25.7 


67 


wnw. 


4.6 


2,531 


565.6 


8.1 


37 wnw. 


15.3 


12.30 p.m.... 


715.6 


26.0 


68 


wnw. 


4.5 


2,050 


599.2 


10.6 


74 nw. 


15.7 


12.43 p.m.... 


715.6 


25.0 


60 


wnw. 


5.4 


1,379 


648.6 


15.8 


87 nw. 


7.8 


12.58 p.m.... 


715.5 


26.0 


59 


wnw. 


10.7 


901 


685.7 


21.4 


63 wnw. 


11.7 


1.06 p.m 


715.5 


26.2 


60 


wnw. 


9.8 


526 


715.5 


26.2 


60 


wnw. 


9.8 


June 29: 
























6.37 a.m.... 


718.4 


16.4 


87 


nw. 


8.0 


526 


718.4 


15.4 


87 


nw. 


8.0 


6.40 a.m.... 


718.4 


15.4 


88 


nw. 


7.6 


692 


704.5 


13.6 


85 


nnw. 


18.5 


6.52 a.m 


718.5 


15.4 


86 


nw. 


7.6 


1,060 


673.9 


14.8 


73 


nw. 


13.7 


7.15 a.m.... 


718.6 


15.9 


86 


nw. 


5.8 


1,720 


624.4 


15.8 


15 


nw. 


8.6 


9.32 a.m.... 


71&8 


18.4 


72 


nw. 


6.3 


2,180 


695.5 


13.5 




nw. 


7.6 


10.05 a.m.... 


718.8 


18.8 


70 


nw. 


7.2 


2,726 


554.5 


8.6 




nw. 


8.8 


10.13 a.m.... 


718.8 


19.1 


70 


nw. 


6.3 


2,817 


548.1 


7.4 




nw. 


7.2 


10.22 a.m 


718.8 


19.3 


60 


nw. 


7.6 


2,375 


577.7 


10.7 




nw. 


7.0 


10.32 a.m.... 


718.8 


19.4 


68 


wnw. 


7.6 


1,853 


614.7 


13.3 




nw. 


5.6 


10.38 a.m.... 


718.8 


1 19.3 


60 


wnw. 


8.0 


1,629 


631.1 


15.5 




nw. 


5.2 


11.00 a.m.... 


71&8 


1 20.0 


66 


wnw. 


7.2 


1,204 


663.8 


12.0 


"'28' 


nw. 


11.0 


11.07 a.m.... 


718.8 


1 19.7 


66 


wnw. 


5.8 


800 


696.3 


15.2 


72 


nw. 


8.6 


11.13 a. m.... 


718.8 


1 20.0 


65 


nw. 


5.8 


526 


718.8 


20.0 


65 


nw. 


5.8 


JuneSOr 




1 




















6.32 a.m 


720.0 


15.3 


82 


nnw. 


4.9 


526 


720.0 


15.3 


82 


nnw. 


4.9 


6.4a a.m.... 


720.0 


15.6 


82 


nnw. 


4.9 


783 


698.5 


15.1 


> 68 


nnw. 


8.1 


6.57 a. m 


720.1 


16.9 


1 82 


nw. 


5.4 


1,125 


671.1 


15.8 


1 55 


nnw. 


10.4 


9.48 a.m.... 


720.2 


18.6 


' 73 


wnw 


1 7.2 


1,526 


' 640.4 


13.3 1 42 


n. 


7.2 


10.01a.m.... 


720.2 


19.6 


72 


wnw. 


, 6.3 


2,650 


559.9 


8.5 


27 


n. 


10.2 


10.03 a.m.... 


720.2 


19.6 


1 72 


wnw. 


6.7 


2,824 


548.2 


8.9 


23 


n. 


13.3 


10.12 a, m.... 


720.2 


20.0 


1 70 


nw. 


6.3 


3,159 


526.7 


7.3 


16 


n. 


16.8 


10.16 a.m.... 


720.2 


20.2 


1 69 


nw. 


7.2 


2,826 


' 548.2 


8.9 


1 23 


n. 


13.3 


10.17 a.m.... 


720.2 


20.1 


. 68 


nw. 


7.2 


2,652 


559.9 


8.5 


30 


n. 


10.2 


10.32 a.m 


720.1 


1 19.9 


1 69 


nw. 


7.2 


1,525 


1 640.4 


14.2 


37 


n. 


6.0 


10JJ4a.m.... 


720.1 


20.6 


1 67 


nw. 


7.2 


1,282 


669.1 


14.1 


56 


nnw. 


12.1 


11.02 a.m 


720.1 


20.6 


1 «7 


nw. 


6.3 


863 


1 092.4 


16.0 


1 71 


nnw. 


9.4 


11.10 a.m.... 


720.2 


20.6 


1 "* 


nw. 


6.7 


526 


' 720.2 

1 


20.6 


1 •« 


nw. 


6.7 



June 28. — Six kites were used; lifting surface, 39.8 sq. m. Wire out, 5,000 m.; at 
maximum altitude, 4,500 m. 

There were about 8/10 Ci. and Ci.-St. from the west. They were partially obscured 
by few to 8/10 Cu. from the northwest, altitude increasing from 1,000 m. to 1,500 m. 

A ridge of high pressure extended from Wisconsin to the Gulf of Mexico. Pressure 
was low over Quebec. 

June t9. — Seven kites were used; lifting surface, 44.6 sq. m. Wire out, 6,000 m.; 
at maximum altitude, 4,400 m. 

There were a few St.-Cu. from the west-northwest. 

Pressure was high over Lake Huron and low over Quebec. 

Jun^e 30. — Eight kites were used; lifting surface, 52.9 sq. m. Wire out, 6,500 m.; 
at maximum altitude, 4,100 m. 

There were 2/10 to 4/10 Ci. from the north-northwest. 

High pressure, central over the lower Lakes, covered the eastern part of the country. 
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Fio. 4.— Mean hourly temperatures, April, 1911. 
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Fio. 6.— Mean hourly temperatures, June, 1911. 
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(XV) FREE AIR DATA. SOUNDING BALLOON ASCEN- 
SIONS AT INDIANAPOLIS, OMAHA, AND HURON. 

By the Aerial Section — ^William R. Blair in charge. 

PLACE, TIME, ETC., OF ASCENSIONS. 

During the past two years, four series of sounding balloon ascen- 
sions have been made at inland points in the United States by the 
Mount Weather Observatory. In the first series, ascensions were 
made simultaneously at two places; in the others, all the balloons 
used in the series were sent up from one place. Tables I and II 
contain information of general interest about the four series and the 
individual ascensions respectively. 

Table I. 



Series 


First. 


Second. 

May 6^ 

May 22, 

1910. 


Third. 

Aug.ft- 

Sept. 17, 

1910. 


Fourth. 






Date 


Sept. 25-Oct. 12, 1909. 


Feb. 8- 
Mar. 4, 




1911. 


Stortinj? planft . , 


Fort 
Omaha. 


Indianap- 
oils. 


Fort 


Hiu*on. 


Fort 




Omaha. 


Latitude 


41* 19' 

95' 57' 

312 m 

13 

12 

12 
13246 m 
24119 m 


39' 46' 
86* 10' 
212 m 

7 
7 

'6 
14042 m 
19443 m 


41' 19' 

95*57' 

312 m 

20 

16 

16 

6143 m 

25333 m 


44* 21' 

98* 14' 

392 m 

26 

24 

23 
17617 m 
30486 m 


4r 19' 


Longitude 


95*67' 


Altitude 


312 m 


Number of ascensions 


25 


Number of instnimwits roturned . , 


22 


Number of good records 


22 


Mean of higliest altitude 


18083 m 


Highest ascpnslop 


24105 m 
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Table II. 







UnUooni. 






ll' 5. 


« 


'1 






— — r 






9 






a "3 






'is; --8 

llF 


'Z't 


s.| 


Dat«. 


Ilmir. 


p In 

1 i_ 


Stoning point. 


Landing point. 




1 


1900. 




m.>! kg. 






km) 


m. 'C. 


Sept. 25 


3:10 p. 


1 3.6! 1.0 


Fort Omaha, Nebr. . 


Louisville, Nebr 


37I ssw. 


9905-56.8 


27 


2:58 p. 


1, 3.9' 1.0 


do 


Syracuse, Nebr 


76 ssw. 


12062-63.2 


28 


3:30 p. 


1| 3.61 1.0 


do 


Roclcport, Mo 


106' se. 


16952-54.6 


30 


2:59 p. 


1| 3.6j 1.0 


do 


Emerson, Iowa 


53, se. 


11812-65.2 


Oct. 4 


3:38 p. 


Ij 3.6 1.0 


do 


Henderson, Iowa 


47 ne. 


12439 


-58.3 


5 


3:03 p. 


1 3.6 1.0 


do 


Neola, Iowa 


35 ene. 


14286 


-63.8 


6 


3:58 p. 


2' 7.2 1.5 


do 


RoclcwBll nty, Iowa. . 


167 ne. 


15934-68.6 


7 


3:09 p. 


2' 7.2| 1.5 


do 


Idagrove. Iowa 

Omaha, Nebr 


12(5 n. 


14939,-57.1 


9 


3:17 p. 


2| 7.3 1.5 


do 


1 s. 


1254 4.6 


10 


2:59 p. 


2, 7.3| 1.5 


do 


Bartlett, Iowa 


49! sse. 

1 


8045 


-38.4 


11 


3:09 p. 


2' 7.3| 1.5 


do 


Hurdland.Mo 

Palmyra, Mo 


380i se. 


17199 


-54.8 


12 


2:33 p. 


2 7.3l 1.5 


do 


420| se. 


23630 


-52.4 


Sept. 27 


4.-23P. 


ll 3.6i 0.8 


Indianapolis, Ind . . . 


Columbus, Ind 


65: sse. 


6288 


-35.2 


30 


3:50 p. 


21 6. 4 0. 7 


do 


Terrace Parle, Ohio.... 


I681 se. 


14605 


-58.0 


Oct. 4 


3:35 p. 


2 6.4 


i.a 


do 


Patriot, Ind 


154, se. 


18307 


-62.0 


5 


352 p. 


2 6.4 


O.ft 


do 


Scottsburg, Ind 


120! sse. 


14482 


-49.4 


6 


2:57 p. 


2 6.4 


1.2 


do 


Martinsville, Ind 


47| ssw. 


19443 


-66.0 


1910. 




1 








1 






May 6 


4:56 p. 


1 


4.1 


0.9 


Fort Omaha, Nebr. . 


Irvington, Nebr 


8 w. 


988 


3.7 


7 


5:29 p. 


1 


4.2. 1.1 


do 


Elm wood, Nebr 


641 ssw. 


5692-14.8 


8 


5:18 p. 


1 


4.2 


1.1 


do 


Pacific Junction, Iowa. 


34 sse. 


40921- 1.6 
6070-12.3 


9 


5:06 p. 


1 


4.0 


1.1 


do 


Red Oalc, Iowa 


69i ese. 


10 


5.-02 p. 
5:18 p. 


1 


4.2 


1.1 
0.8 


do 

do 


A voca, Iowa 


4» 

83 


ene. 
se. 


4450- 8.0 


11 


1 3.6 


Shenandoah, Iowa 


4856-11.3 


12 


5:01 p. 
5:31 p. 


I 4.2' 1.0 

II 3.61 0.8 


do 

do 


Westboro, Mo 


104 se. 
62| sse. 


79791-24.4 
5653-15.6 


13 


Anderson, Iowa 


15 


4:59 p. 
4:54 p. 


1 3.8 0.9 
1 4.0 0.9 


^0 

do 


Shelby, Iowa 


47 n«. 


5162 
2759 


— 10.5 


17 


Malvern, Iowa 


^ 


se. 


0.5 


18 


7:22 a. 
7.-07 a. 


1 3.61 0.7 
l' 3.6, 0.7 


do 

do 


Carson, Iowa 


53 
53 


e. 
nne. 


5665 


-7.7 


19 


Woodbine, Iowa 


37ni- 3.3 


19 


5:20 p. 


1, 4.0' 1.0 


do 


Des Moines, Iowa 


200 e. 


253331-60.2 


20 


6:55 a. 
5:19 p. 

5:46 p. 


ll .3.6' 0.8 
11 3.8| 0.8 

1; 3.8| 0.8 


do 

do 


Carson, Iowa 


53| e. 
4.„e. 

33 sse. 


4761,- 6.4 


21 


Minden, Iowa 


5575 -11.6 


22 


Glen wood, Iowa 


5019 


-13.4 


Aug. 10 


5:16 p. 


11 4.5 1.2 


Huron, S. Dale 


Flandreau, S. Dale 


121 ese. 


11867 


-52.6 


11 


5:00 p. 
4:43 p. 


I 4.5, 1.2 

II 4.6 1.2 


do 

do 


Doon, Iowa 


201' se. 
131 e. 


145821-47.7 


12 


Wlilte. S. Dale 

Brooldngs, S. Dale 


23200,-55.8 


13 


4:42 p. 


11 4.5 1.2 


do 


121 e. 


12861-45.8 


14 


4:32 p. 


11 4.8| 1.4 


do 


Castlewood, S. Dak... 


105 ene. 


9390' -34.0 


Sept. 1 


4:55 p. 


1| 6.2 1.0 


do 


do....; 


105 ene. 


304861-54.9 


2 


4:58 p. 


1 6.2 1.0 


do 


Island, Lake, Minn... 
.\rgo, 8. Dak 


190 e. 


189781-56.6 


3 


5:02 p. 


11 6.2' 1.0 


do 


125! e. 


16446-62.3 


4 


4:55 p. 


1 6.7: 1.1 


^- 


Watertown, S. Dak... 


100' ene. 


26806 


-52.4 


5» 


11:08 a. 


1 4.8' 1.5 


do 


Gracevllle, Minn 


20O1 ne. 


11063 


-36.0 


5> 


5:07 p. 


1 6.7' 1.1 


do 


ll^^bli.'"^-:: 


1251 e. 


24193 


-56.7 


6 


6.-28 p. 
4:40 p. 


l! 6.2 1.0 
1 6.2 1.0 


do 

do 


1531 ene. 
1051 ene. 


16408 
19359 


-53.0 


7 


Castlewood, 8. Dak... 


-58.8 


8 


4:44 p. 


ll 6.2 1.0 

1 


do 


Colman, S. Dak 


123 t»8e. 


20317 


-59.5 


9 


4:45 p. 


1 6.0 0.8 


do 


Montrose, S. Dak 


113 se. 


13332 


-44.2 


10 


4:47 p. 


1 6.2 1.0 


do 


.\urora, 8. Dak 


125 e. 


22630 


-54.7 


11» 


7:15 a. 


ll 6.7' 1.2 


do 


Dawson, Minn 


1H5 ene. 


24899 


-56.7 


IP 


5:00 p. 


1. 6.2 1.0 


do 


Renville, Minn 


247 e. 


19267 


-68.9 


12 







do 










13 


4:51 p. 


1 6.2| 1.2 


do 


Ruthton, Mhm 


- - ■ • 1 

165| e. 


17258 


-58.4 


14 


4:46 p. 


1 6.5, 1.3 


do 


Chester, S. Dak 


115 ese. 


16046 


-57.6 


15 


4:34 p. 


ll 6.5' 1.2 


do 


Salem, S. Dak 


100 se. 


5671 


-13.6 


16 


4:42 p. 


ll 6.5 1.2 


do 


Madison, S. Dak 


lool ese. 


19756 


-62.1 


17« 


7:01 a. 


1. 5.1. 1.8 


do 


Howard, S. Dak 


701 ese. 


10294 


-39.4 








»Fii 


-St ascension. 


•Second ascensio 


n. 
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Table II — Continued. 



186 



Hatir, 



4:45 p. 
3:50 p. 
3:40 p. 
3:39 p. 
3:37 p. 

3:50 p. 
3:55 p. 
4:04 p. 
3:38 p. 
3:37 p. 

3:36 p. 



3:52 p. 
3:42 p. 

3:50 p. 
3:51 p. 
3:32 p. 
4:05 p. 
3:55 p. 

3:48 p. 



II 
St 



ut 



3:37 
3:54 
3:39 



S^ 



St&rirnR point. 



1. Si Fort Omaha, Nebr. 

1.5' do 

0.81 do 

l.Oi do 

l.'V do 



1.2. 

1.2|. 

1.1 

1.21- 

1.21. 

1.6. 



1.0|... 
1.2|... 

i;ii;:: 

1.21... 
1.2;... 



..do. 
..do. 
..do. 
..do. 
..do. 

..do. 
..do. 
..do. 
..do. 
..do. 

..do. 
..do. 
..do. 
..do. 
..do. 

..do. 
..do. 
..do. 
..do. 
..do., 



Landing; rMJ^Di- 



Anita, Iowa 

Grant City, Mo 

Dallas Center, Iowa. 

De Kalb, Iowa 

Perry, Iowa 



Livermore, Iowa. 

Bagley, Iowa 

Ogden, Iowa 

Eldora, Iowa 

Colo, Iowa 



Bagley, Iowa. 



Springfield, Nebr 

Council Bluffs, Iowa. . 



Murray; Nebr 

Elkhom, Iowa 

Fort Dodge, Iowa. 

Ankeny, Iowa 

Harvey, Iowa 



Leighton, Iowa. 



Lenox, Iowa 

Decatur City, Iowa. 
Murray, Iowa 



i 






102 
160 
175 
175 
170 

235 
144 
185 
270 
240 

144 



ene. 

ne. 
ene. 
ene. 
ene. 
ene. 



sw. 
se. 



ne. 
ene. 
e. 






13804 
21260 
19614 
18025 
17571 

4548 
21544 
21070 
14248 
20272 

22187 



17716 
17755 



•C, 

-47.4 
-57.9 
-54.3 
-54.1 
-56.9 

- 8.2 
56.7 

-60.4 
-61.5 
-56.6 

-58.8 



-61.6 
-58.3 



19871-57.0 
13193-44.3 
24105; -47. 4 
21601-56.0 
19597 



-62.6 
-57.4 



18861 -48.5 
19050,-53.9 
17575-53.9 



THE BALLOONS — THEIR ASCENSIONAL RATES. 

The balloons used in the second series were of thin rubber and had 
been in stock for some time. With one exception they burst at low 
altitudes. The balloons used in all other series were of thicker rub- 
ber and were used as soon after their manufacture as was possible. 
In fact the break in the third series was on account of the arrival 
later than expected of most of the balloons to be used in the series. 
Larger balloons were used in the third and fourth than in the first 
series. The first, third, and fourth series average well, and the 
ascension of September 1, 1910, in the third series, is the highest 
aerial sounding of which the recording instrument returned a com- 
plete record. 

Hydrogen gas, produced electrolytically, was used in all ascensions 
except those at Indianapolis. (See this Bulletin, Vol. Ill, p. 127.) In 
the first, second, and fourth series at Omaha the gas was furnished by 
the Signal Corps of the United States Army, while in the third series 
gas was made at Mount Weather, compressed in steel cylinders, and 
shipped to Huron. 
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The use of the same type of balloon in the last two series of ascen- 
sions is accompanied by marked uniformity of behavior as to ascen- 
sional rate. In the curve on the left of figure 1, the means of the 
ascensional rates found in 20 ascensions (each of which reached an 
altitude of 18 or more kilometers) are plotted as abscissae with the 
altitudes as ordinates. The curve on the right in figure 1 shows the 
mean temperatures observed in the same 20 ascensions. The numer- 
ical data are contained in Table III. 

Tablb III. 



Altitude 
above 
surface. 


Rate of 
ascent. 


1 

Mean tem- ' 
perature. 


Altitude 
above 
surface. 


Rate of 
ascent. 


Mean tem- 
perature. 


KiUmtters. 
1 
2 
3 

4 
5 


2.94 
2.98 
3.03 
3.19 


"C. 
5.42 
2.36 

- 2.32 

- 8.26 
-15.00 


KiUmang. 
10 
11 
12 
13 
14 


4.57 
4.87 


•a 

-47.08 
-50.26 1 
-52.56 
-53.76 
-54.06 


6 
7 
8 
9 


3.33 
3.42 
3.51 
3.68 


-21.76 • 
-28.60 
-35.31 
-41.94 , 

1 


15 
16 
17 
18 


4.99 
4.92 
4.55 
4.30 


-5^86 
-56.21 
-55.05 
-54.18 



The apparent relation between the two curves is probably ac- 
counted for by a lag in the temperature of the gas in the balloon 
behind that of the surrounding air. A lag may be expected from 
the fact that a mass of hydrogen rising to the 15-kilometer level and 
expanding adiabatically would cool but little more than 10° C. while 
the change in air temperature is about 65° C. from the earth's surface 
to the 15-kilometer level. The relatively greater heating by the 
sun's rays of the rubber envelope as it reaches higher levels is no 
doubt instrumental in maintaining a larger difference in temperature 
between the gas in the balloon and that outside at these levels. The 
heat conductivity of the rubber probably remains about halfway in 
value between that of the inside and outside gases, but the air in 
immediate contact with the balloon and that entrained by it must 
also become, relatively to the surrounding air, warmer at the higher 
levels. All of the ascensions considered in figure 1 and Table III 
were made in the daytime. At night the lag in temperature would 
be much less, probably not noticeable. (Dines: Phil. Trans., Royal 
Soc. of London, A, 211, p. 260.) 

The effect of this lag in temperature on the relative densities of 
the gases inside and outside the balloon is not taken account of by 
Mallock in his note on '^The ascent of meteorological balloons." 
(Mallock: Proc. Royal Soc. of London, A, 80, p. 530.) It seems to 
be of importance, at least if the ascension is made when the sun is 
shining on the balloon. The variation in the ascensional rate of a 
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balloon owing to the difference in temperature between the contained 
and surrounding gases, and to other factors taken account of by 
Mallock in the note referred to above, is much too great to be 
ignored when the altitudes are computed from the ascensional rate. 

THE INSTRUMENTS. 

The instruments used in the first series and the method by which 
they were caUbrated are described in this bulletin (Vol. Ill, p. 127). 
For succeeding series, these instruments were made lighter by the 
removal of the heavier temperature element. 

The calibrations of the hygrographs were made as for the first 
series. 

For the calibration of the pressure and temperature elements an 
air-tight chamber (57 by 47 by 63 centimeters inside measure) capable 
of containing 14 instruments was constructed. The temperature and 
pressure inside of the chamber were determined as previously. The 
temperature in the chamber was controlled by circulating a liquid, 
usually alcohol, through a system of tubing distributed about the 
inside walls. The alcohol was kept at any desired temperature by 
the use of carbon dioxide or liquid air, usually both in the order 
named. The details of construction of the chamber are shown in 
figure 2. 

The inside temperature and pressure were under excellent control 
from room temperature down to —45° or —50° C. and up again. 
To bring the temperature up, water was circulated through the jacket 
(No. 4 in the diagram) at the desired rate. 

The air circulation produced in the chamber by the fan was care- 
fully explored and the standard thermometer and temperature ele- 
ments of the instruments placed with reference to their ventilation. 

The instruments to be used in a series of ascensions were calibrated 
just before the time set for the series as follows: A table was prepared 
from available data for the season in which the series of ascensions 
was to be made, showing the pressures and temperatures likely to be 
experienced simultaneously by the instrument. This table was fol- 
lowed in the calibration. Temperatures and pressures actually 
experienced by the meteorographs in the ascensions do not differ 
from the mean conditions by enough to introduce any serious error 
in the pressure element owing to temperature. 

THE DATA. 

The data obtained in the four series of ascensions have been tabu- 
lated with interpolations at the 500-meter levels up to 5 kilometers 
above sea level and at the kilometer levels above the 5-kilometer 
level. These tables follow the introductory notes. Tables for the 
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first series, at Omaha and Indianapolis, have already been published. 
(This bulletin, Vol. Ill, p. 135.) They are reprinted here with the 
interpolations. Figures 3 to 8, inclusive, for this series (this bulletin, 
Vol. Ill, pp. 131-134) are also reprinted with the same numbers 
and titles as previously. The odd-numbered figures represent obser^ 
vations made at Omaha, the even numbered those made at Indian- 
apolis. 

Similar figures have been made for the three succeeding series of 
ascensions: Figures 9-11, 12-14, 15-17 for the second, third, and 
fourth series, respectively. In figures 3, 4, 9, 12, and 15, the curves 
show the separate observations of the temperature gradient. The 
surface temperature is marked at the foot of each curve. In figures 
5, 6, 10, 13, and 16, the free-air isotherms 5° C. apart are charted 
from the observations made in the different series. In figures 7, 8, 
11, 14, and 17, the plots represent the horizontal projections of the 
paths of the balloons in the different series. The date and the alti- 
tude at which the balloon disappeared are marked at the end of 
each projection; also the altitudes at which sharp changes in wind 
direction have been observed. The points projected correspond to 
the computed levels in the tables. These points are connected by 
lines which approximate a horizontal projection of the balloon's 
path. 

Weather notes are recorded in the tables at the times of obser- 
vation. The general pressure distribution during the four series is 
shown in figures 18 to 27, inclusive. In these figures the paths of 
anticyclones are marked in solid red lines, those of cyclones in dashed 
red lines. The successive positions of a given disturbance are indi- 
cated by the numbers showing the day of the month and the time 
of the observation. The time of observation is either 8 a. m. or 8 
p. m., seventy-fifth meridian time. Each date is entered twice, the 
first time for the morning and the second time for the evening 
observation. 

SUMMARY AND DISCUSSION OF THE DATA. 

In summarizing the data contained in the above-described tables 
and figures, it was found that the number and distribution of the 
observations would not warrant grouping by quadrants and seasons 
in high and in low pressure areas. The data obtained by the Blue 
Hill Meteorological Observatory in several series of free-balloon 
ascensions at St. Louis and in individual ascensions at Pittsfield, 
Mass., have therefore been combined w^th those obtained by the 
Mount Weather Observatory for the purpose of the summary. This 
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addition increases the number of observations from 79 to 138 and 
materially helps the seasonal distribution. The distribution of the 
observations in the different quarters of high and low pressure areas 
is still not good and that grouping has been deferred for the present. 
The distribution of the work of reducing the data included in this 
summary among the writer and his first five assistants has been such 
that each table and figure represents the work of all six. The 
boundary lines between the groups of data have been adhered to 
strictly. It is hoped that in this way most, if not all, errors of a 
personal nature have been eliminated or avoided. 

TEMPERATURE DATA. 

The temperature data have been grouped with reference to rising 
and falling air pressure at the earth's surface. Figures 28 and 29 
and Tables IV and V contain the number of observations, the mean 
temperatures, and the mean vertical temperature gradient at the 
different levels by seasons in each of the groups, respectively. Fig- 
ures 30 and 31 and Table VI contain the seasonal and annual means, 
all observations considered. In figure 31 the extremes of the tem- 
perature observations entering into each mean are shown at the level 
of the mean. A possible latitude effect in the minimum free-air 
temperature and the altitude at which it is found is not taken into 
account in this summaiy. The Blue Hill instruments record some- 
what lower minimum temperatures above St. Louis than do the 
Mount Weather instruments above Omaha or Huron. 
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Table IV. — Temperatures over rising air pressure at the surface. 



Spring. 



Bununar* 



Altitude ftboTO ^ . 

sua leveL I «&- E 

I S 

! X^ 



I 



500 meters 

750 meters 

1000 meters 

1250 meters 

1500 meters 

1750 meters 

2000 meters 

2250 meters 

2500 meters 

2750 meters 

3000 meters 

3250 meters 

3500 meters 

3750 meters 

4000 meters 

4250 meters 

4500 meters 

5000 meters.... 
6000 meters.... 
7000 meters.... 

8000 meters.... 
9000 meters.... 
10000 meters... 
11000 meters... 
12000 meters... 

13000 meters.... 
14000 meters... 
15000 meters... 
16000 meters... 
17000 meters... 

18000 meters... 
19000 meters... 
20000 meters... 
21000 meters... 
22000 meters... 



23000 meters.. 
24000 meters.. 
25000 meters.. 



1 




u 




« 




A 


i 

s 


U 






1 ■ 


g. 


a 


^ 


'C. 


*c. 


15.0 




13.2 


0.72 


11.3 


0.76 


9.6 


0.68 


8.0 


0.64 


6.6 


0.56 


5.4 


0.48 


4.3 


0.44 


3.0 


0.52 


1.8 


0.48 


0.5 


0.52 


- 1.0 


0.60 


- 2.5 


0.60 


- 3.9 


0.56 


- 5.3 


0.56 


- 6.5 


0.48 


- 8.0 


0.60 


-10.7 


0.64 


-16.3 


0.50 


-23.4 


0.71 


-30.7 


0.73 


-38.5 


0.78 


-45.2 


0.67 


-48.1 


0.29 


-47.1 


-0.10 


-47.8 


0.07 


-49.0 


0.12 


-50.0 


0.10 


-49.6 


-0.04 


-50.4 


0.08 


-60.4 


0.00 


-50.4 


0.00 



il 



I 



•c. 

23.3 
21.3 
19.3 
17.1 
14.9 

12.9 
11.7 
10.7 
9.7 
8.1 

6.5 
5.4 
4.0 
2.8 
1.6 

0.4 

- 0.8 
2.9 

- 9.3 
-16.8 

-24.9 
-32.0 
-38.2 
-44.0 
-48.1 

-47.4 



Autumn. 



•C. 



0.80 
0.80 
0.88 
0.88 

0.80 
0.48 
0.40 
0.40 
0.64 

0.64 
0.44 
0.56 
0.48 
0.48 

0.48 
0.48 
0.42 
0.64 
0.75 

0.81 
0.71 
0.62 
0.58 
0.41 

-0.07 



31 
29 
29 
27 
27 

27 
27 
27 
27 
27 

27 
27 
27 
27 
27 

27 
27 
27 
27 
24 

24 
21 
21 
19 
14 

11 
11 
10 

8 
8 



®5 



•C. 
11.9 
9.8 

7.8 
6.2 
4.9 

3.6 
2.7 
1.5 
0.5 

- 0.6 

- 1.6 

- 2.9 

- 4.4 

- 5.9 
-7.4 

- 9.1 
-10.7 
-13.8 
-20.8 
-27.9 

-35.6 
-42.7 
-48.6 
-53.0 
-56.1 

-58.4 
-68.5 

-58.0 
-57.6 
-57.3 

-56.0 
-53.8 
-49.5 
-47.5 
-44.9 

-41.5 
-38.3 
-34.9 



a 

8 



•a 



Winter. 



I5 



0.84 
0.80 
0.64 
0.52 

0.52 
0.36 
0.48 
0.40 
0.44 

0.40 
0.52 
0.60 
0.60 
0.60 

0.68 
0.64 
0.62 
0.70 
0.71 

0.77 
0.71 
0.59 
0.44 
0.31 

0.23 

0.01 

-0.05 

-0.04 

-0.03 

-0.13 
-0.22 
-0.43 
-0.20 
-0.26 

-0.34 
-0.32 
-0.34 



- 0.8 

- 2.6 

- 3.9 

- 4.6 

- 5.1 

- 5.3 

- 6.1 

- 7.1 

- 8.1 

- 9.1 

-10.1 
-11.3 
-12.5 
-13.9 
-15.3 

-16.8 
-18.6 
-21.7 
-28.1 
-34.8 

-41.4 
-46.3 
-49.5 
-50.8 
-51.7 

-52.1 
-52.6 
-53.7 
-54.7 

-54.5 

-53.9 
-53.8 
-53.0 
-.52.7 
-52.2 

-52.1 
-51.9 



•c. 



0.72 
0.52 
0.28 
0.20 

0.06 
0.36 
0.36 
0.40 
0.40 

0.40 
0.48 
0.48 
0.56 
0.56 

0.00 
0.72 
0.02 
0.64 
0.67 

0.66 
0.49 
0.32 
0.13 
0.09 

0.04 
0.05 
0.11 
0.10 
-0.02 

-0.06 
-0.01 
-0.08 
-0.03 
-0.05 

-0.01 
-0.02 
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191 



Altitude above 
sea level. 



500 meters... 
750 meters... 
1000 meters.. 
1250 meters.. 
1500 meters.. 

1750 meters.. 
2000 meters. . 
2250 meters.. 
2500 meters.. 
2750 meters.. 

3000 meters.. 
3250 meters. . 
3500 meters.. 
3750 meters.. 
4000 meters.. 

4250 meters.. 
4500 meters.. 
5000 meters.. 
fiOOO meters., 
7000 meters.. 



saw meters... 
9000 meters... 
10000 meters.. 
11000 meters.. 
12000 meters.. 

13000 meters.. 
14000 meters.. 
15000 meters.. 
16000 meters.. 
17000 meters.. 

18000 meters.. 
19000 meters.. 
20000 meters. . 
21000 meters.. 
23000 meters.. 

23000 meters.. 
24000 maters.. 
25000 meters.. 
26000 meters.. 
27000 meters.. 

28000 meters.. 
29000 meters.. 
30000 meters.. 



Spring. 



OS 



18.4 
16.7 
14.9 
13.2 
11.8 

10.4 
8.9 
7.3 
5.8 
4.3 

2.8 
1.3 

- 0.2 

- 1.5 

- 2.9 

- 4.4 

- 6.0 

- 8.9 
-14.7 
-22.0 

-30.2 
-38.7 
-46.1 
-50.4 
-53.3 

-53.9 
-53.7 
-55.0 
-56 Jt 
-55.2 



6 
8 



0.68 
0.72 
0.68 
0.56 

0.56 
0.60 
0.64 
0.60 
0.60 

0.60 
0.60 
0.60 
0.52 
0.56 

0.60 
0.64 
0.58 
0.58 
0.73 

0.82 
0.85 
0.74 
0.43 
0.29 

0.06 
-0.02 
0.13 
0.03 
-0.01 



Summer. 



if 



as 

•2 



26.6 
24.7 
22.8 
21.2 
19.7 

17.7 
15.7 
13.9 
12.9 
11.4 

9.7 
8.1 
6.4 
4.7 
3.1 

1.5 

- 0.1 
-2.8 

- 9.2 
-10.2 

-23.7 
-31.1 
-38.8 
-45.2 
-49.6 

-62.6 

-50.3 
-45.7 



a 

8 



*c. 



0.76 
0.76 
0.64 
0.60 

0.80 
0.80 
0.72 
0.40 
0.60 

0.68 
0.64 
0.68 
0.68 
0.64 

0.64 
0.64 
0.54 
0.64 
0.70 

0.75 
0.74 
0.77 
0.64 
0.44 

0.29 
-0.22 
-0.46 



Autumn. 



Wintof. 






•c. 

19.0 
17.3 
15.7 
14.0 
12.6 

11.1 
9.7 
8.1 
6.8 
5.7 

4.4 
2.8 
1.3 

- 0.3 

- 1.8 

- 3.4 

- 5.1 

- 8.5 
-15.8 
-23.0 

-30.8 
-38.4 
-44.9 
-50.4 
-54.8 

-57.0 
-58.2 
-68.6 
-57.6 
-56.1 

-64.7 
-53.3 
-51.7 
-50.0 
-48.5 

-47.5 
-46.2 
-44.6 
-42.5 
-41.2 

-40.8 
-41.2 
-41.5 



0.68 
0.64 
0.68 
0.56 

0.60 
0.56 
0.64 
0.52 
0.44 

0.52 
0.64 
0.60 
0.64 
0.60 

0.64 
0.68 
0.68 
0.73 
0.T2 

0.78 
0.76 
0.65 
0.55 
0.44 

0.22 

0.12 

0.04 

-0. 10 

-0.15 

-0.14 
-0.14 
-0.16 
-0.17 
-0.15 

-0.10 
-0.13 
-0.17 
-0.20 
-0.13 

-0.04 
0.04 
0.03 



B 
&5 



9e 



•c. 

1.9 
0.8 
0.6 
1.1 
1.3 

0.8 

- 0.4 

- 1.6 

- 2.7 

- 3.6 

- 4.6 

- 5.8 

- 6.9 

- 8.1 

- 9.5 

-11.0 
-12.6 
-15.7 
-22.3 
-29.9 

-37.2 
-43.7 
-48.3 
-51.1 
-53.2 

-54.5 
-66.0 
-57.2 
-57.2 

-57.1 

-56.7 
-56.6 
-55.5 
-65.0 
-55.0 






0.44 

0.08 

-0.10 

-0.08 

0.10 
0.48 
0.48 
0.44 
0.36 

0.40 
0.48 
0.44 
0.48 
0.56 

0.60 
0.64 
0.62 
0.66 
0.76 

0.73 
0.66 
0.46 
0.28 
0.21 

0.13 
0.16 
0.12 
0.00 
-0.01 

-0.04 
-O.Ol 
-0.11 
-0.05 
0.00 
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Table VL — Mean temperature^ seasonal and annual. 



Spring. 



Altitude above 1^ g 
sea level. © ® 



500 meters 

750 meters 

1000 meters 

1250 meters 

1500 meters 

1750 meters 

2000 meters 

2250 meters 

2500 meters 

2750 meters 



3000 meters I 38 

3250 meters ;» 



3500 meters. 
3750 meters. 
4000 meters. 



4250 meters... 
4500 meters... 
5000 meters... 
6000 meters... 
7000 meters... 



8000 meters 18 

9000 meters 17 

10000 meters , U^ 

11000 meters 13 

12000 meters 13 



13000 meters . 
14000 meters. 
15000 meters. 
16000 meters. 
17000 meters. 

18000 meters. 
19000 meters. 
20000 meters. 
21000 meters . 
22000 meters. 



23000 meters. 
24000 meters. 
25000 meters. 
26000 meters. 
27000 meters. 



28000 meters [. 

29000 meters L 

30000 meters 



r 



o « 






•r. 

16. 4l . 
14. Oi 
12.8 
11.1 
9.5. 

8.ll 
6.7. 

5.4 
4.0' 
2.6 

1.2 

- 0.3 

- 1.81 

- 3.2, 

- 4.6! 

I 

- 6.0 

- 7.5 
-10.6 
-16.3 
-23. 5j 

-31.2: 
-39.3 
-46.4 
-50.0 
-51.1' 

-51.7 

-52.4 

-53.5 

-53.3- 

-53.8 

-6S.8 
-53.8 



*C. 



Summer. 



0.72 
0.72 
0.68 
0.(>4 

0.56 
0.5t» 
0.52 
0.5(i 
0.56 

0.56 
0.(K) 
0.(M) 
0.5<» 
0.5(; 

0.5*> 

o.m 

0. 62 
0.57 
0.72 

0.77 
0.81 
0.71 
0.36i 
O.l 

0.0() 
0.07 
0.11 
-0.02. 
0.05. 

0.00. 
0.00,. 



25.1 
23.1 
21.1 
19.3 
17.5 



12 15.5 

12 13.9 

12, 12.5 

12 11.5 



9.9 

8.3 
6.9 
5.3 
3.8 
2.4 



I 
o .. 



Autumn. 



i\i 



"C. 






11 1.0 
111- 0.4 
ll!- 2.8 
11- 9.2 
11-16.4 

111-24.2 
11-31.5 
9-38.51 

7-44. 6j 
7i-48.8! 

5-61.0 
2-48.8- 



0.80 
O.HO 
0.72 
0.72 

0.80' 
O.W 
0.5*') 
0.40 
0.(U 

0.64 
0.5() 
0.64 
0.(V0 
0.56 

0.56' 
0.5(» 
0.48 
QA^ 
0.72 

0.78 
0. 73 

0. 7o; 

0.6l! 
0.42J 



58' 
5<), 
56- 
54 
54 

54' 
54, 
53, 
53 
53; 

53! 

52'- 

52.- 

52- 

52,- 



J J 



15.2 
13.2 
11.4 
9.8 
8.4 

7.0 
5.8 
4.4 
3.2 
2.1 

0.9 
0.5 
2.0 
3.5 
5.0 

6.7 
8.3 

11.5 

18. 

25.8 



441 -33. 5 
41; -40. 9 
40-47.1 
38 -52. 1 
32-55.9 



0.22 
-0.22 
-44.2-0.4<> 



'C. 



Winter. 



O ai 

it 



I 



fcljt 



T. 



0.80 
0.72 
O.W 
0.56 

0.56 
0.48 
0.5(5 
0.48' 
0.44 
I 
0.48 
0.56 
O.()0, 

o.m 

0.60 
I 
0.68 
0.('>4 
0.64' 
0.72 
0.71, 

0.77 
0.74' 
0.62 
0.50 
0.38 

0.22 
0.07 
0.00 
-0.07 



27 0.3 

27- 1.2 O.tiO 

271- 2.1 0.36 

27- 2.3 0.08 

27- 2.1 0.08 



- 2.8 
-3.8 

- 4.9, 

- 5.9i 

- 6.9 



-58.8 
-68.8 
-58, 
-57.3-0.08^ 

-55.9-0.14' 
-54.0-0.19 
-50.9-0.31' 
-49.0-0.19 
-47.0,-0.20 

-44.61-0.24 
-42.1 -0.25 
-39.8 -0.2:? 
-37.8-0.20 
-36.5-0.13 



27- 7.9 
27-9.1 
27-10.3 
27-11.7 
27.-13.11 

261-14.6 
261-16.3 
24,-19.4 
23-25.9 
22.-33.0 

22I-39.9 
22; -45. 5 
20-49.2 
19-51.0 
19-52.3 

I 
19-53.0 
18-53.9 
15 -55. 0, 
15 -66.6, 
15-55.4 

12-54.9 
10-64.8 
8-53.9 
6-53.5 
2-53.3 

1-53.2 
1,-53.0 



0.12 
0.4O 
0.44 
0.40 
0.40 

0.40 
0.48 
0.48 
0.5i) 
0.56 

0.60 
0.68 
0.02 
0.65 
0. 



Year. 



138 
136 
13() 
133 
133 

132 
131, 
130 

i:m 

130 

130 

129- 

128- 

127- 

127- 

122- 
122- 

iioi- 

104 - 



1 -36.1-0.04 
11-36.5! 0.04 
1-36.8 0.03 



0. 60 95 

0.5<> 91 

0.37, 85 

0. 18 77 

0.13| 71 

0.07 59 

0.09 53 

0.11 46 

0.06 39' 

-0.02. 33 

-0.05 25 

-0.01 21 

-0.09 15 
-0.04 
-0.02' 



13.6. 
11.8 
10.2 
8.8 
7.6 

6.4; 
5.2i 
3.9 
2.7 
1.5 

0.3 

- 1.1 

- 2.5 

- 4.0 

- 5.4 

I 

- 6.9 

- 8.5 
-11.6 
-18.2 
-25.3 

I 
-32.8, 
-39. 9! 
-45.8' 
-49.9, 
52.6 



6.72 
0.64 
0.56 
0.48 

0.48 
0.48 
0.52 
0.48 
0.48 

0.48 
0.56 
0.56 
0.60 
0.56 

0.60 
0.64 
0.62 
0.66 
0.71 

0.75 
0.71 
0.59 
0.41 
0.27 



-0.01 
-0.02 



-54.1 0.15 
-54.7 0.06 
-66.1 0.04 
-54.9-0.02 
-54.5,-0.04 

-53. 6; -0.09 
-52.6-0.10 
-50.7-0.19 
-49.6-0.11 



-48.0 

-46,0 
-43.9 
-41.6 
-39.6 
-38.3 



-0.16 

0.20 
-0.21 
-0.23 
-0.20 

0.13 



-37. 9: -0.04 
-38.3: 0.04 
-38.6! 0.03 



A comparison of figures 28 and 29, or of Tables IV and V, shows lower 
air temperatures over rising than over falling air pressure at the 
earth's surface at all levels up to 9 kilometers in the spring, 10 kilo- 
meters in the summer, 14 kilometers in the autumn, and 11 kilo- 
meters in the winter months. Above these levels the air tempera- 
tures are decidedly higher over rising than over falling surface air 
pressures in the spring, summer, and winter months. In the autumn 
months the temperatures shown in both tables are about the same 
from the 14 to the 20 kilometer level, but from there up are higher 
over rising tj^sm over falling surface air pressure. In figure 33 the 
curves showif in figures 28 and 29 have been superposed to facilitate 
their comparison. These observations are not in accord with the 
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theory that makes radiation from the lower strata of the atmosphere 
responsible for the marked decrease with altitude of the vertical 
temperature grradient in the vicinity of 11 kilometers above sea level. 
(This bulletin, Vol. II, p. 13, par. 2.) The warmer upper-air tem- 
peratures are found above the colder lower-air temperatures and 
the colder upper-air temperatures above the warmer lower ones. 

The decrease of temperature with altitude is greater up to about 
the 1.2 kilometer level over rising than over falling surface air pressure. 
From this level up to about the 3.5 kilometer level, the decrease in 
temperature wdth altitude is less over rising than over falling surface 
air pressure. From the latter level up to about 11 kilometers, the 
temperature decrea*se with altitude is about the rfame whatever the 
trend of the air pressure at the earth's surface. In this region the 
decrease of temperature with altitude becomes markedly less, the 
change occurring at lower levels over rising than over falling surface 
air pressure and apparently somewhat more abruptly. The changes 
just described as taking place in decrease of temperature with alti- 
tude at about the levels 1.2 and 3.5 kilometers are subject to variation 
in altitude with the seasons, both being higher in the summer months. 
The seasonal variation of the change at 11 kilometers is discussed 
later in connection with the data contained in Table IX. 

Although there is a decided decrease in the vertical temperature 
gradient at about the 11-kilometer level, the coldest mean tempera- 
ture id found at the 15 to 16 kilometer level. (Figs. 30 and 31 and 
Table VI.) There are not many spring and summer observations 
represented in this mean, but if the observations made in the United 
States in these seasons were supplemented by all those published in 
the VerofTentlichungen to date, neither the level nor the value of the 
minimum mean temperature would be much changed. The tendency 
would be toward a lower minimum mean temperature at a higher 
level. The autumn observations show a sharp minimum at 15 kilo- 
meters, and the winter observations show almost as sharp a minimum 
at 16 kilometers. Spring observations show a minimum at 17 or 
18 kilometers. Those of summer usually show two minima, one at 
about 11 kilometers and another at 17 or 18 kilometers. Tem- 
perature conditions are nearly isothermal between these two minima. 
Above the second minimum there seems to be a decided increase in 
temperature with altitude. The decrease in the vertical tempera- 
ture gradient at about the 11-kilometer level appears to be sharpest 
in the summer, less sharp in spring, winter, and autumn, respectively. 

HUMIDITY. 

In addition to the relative humidity published in the general 
tables, the absolute humidity in terms of *' Weight in grams per 
cubic meter" has been tabulated for the third and fourth series. 
Tables VII and VIII show the values obtained. Wifjiin the limits 
of error of the hair hygrometer, these data may be co^idered fairly 
representative of the seasons in which they were obtained. 
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Table VIL — Absolute humidity in grarru per cubic meter. 
[Observatloiu made in the third series of asoensions.] 





392 

13.253 
13.413 
16.876 
14.066 
13.211 

12.440 
11.705 
10.955 
14.807 
9.530 

8.585 
8.858 
10. 144 
4.937 
5.922 

9.361 
5.360 
6.036 
4.963 
8.988 

12.265 
15.194 
12.627 


500 

12.706 
12.345 
16.001 
13.896 
12.448 

12.542 
11.241 
10.760 
13.955 


1000 ' 


1500 

8.271 
7.202 
13.276 
10.964 
9,679 

10. 752 
6.918 
8.692 
7.468 


2000 

7.130 
4.615 


2500 

6.031 
3.437 


3000 

5.104 
3.010 


3500 


4000 


1910. 
Aug. 10 


10.212 
9.536 1 
14.607 ■ 
12.542 
10.092 , 

12.408 ' 
9.620 
9.695 
9.992 1 


4.244 
2.558 


3.128 


11 


2.032 


12 




13 


7.688 
8.198 

8.149 
4.595 
7.637 
5.817 


5.243 
6.200 

4.595 
2.900 
6.477 
4.900 


3.828 
4.077 

1.809 
2.221 
5.176 
4.048 


3.661 
2.964 

0.613 
1.685 
3.813 
3.333 


2.282 


14 


2.414 


Sept. 1 


0.277 


2 


1.334 


3 


2.491 


4 


2.532 


5 




5 


8.594 
8.571 
10.894 
4.665 
5.610 

9.108 
5.156 
5.816 
4.788 
8.872 

11.969 


8.188 
6.916 
9.699 , 
3.478 1 
4.386 

7.647 1 
4.554 ' 
4.804 1 
3.895 1 
8.133 

10.349 


7.464 
5.672 
8.450 
2.979 
3.753 

6.472 
7.045 
3.873 
3.207 
7.604 

8.323 


6.569 
4.449 
5.486 
2.519 
4.289 

5.884 
7.489 
3.039 
3.377 
7.954 

5.933 


5.545 
3.803 
3.013 
2.310 
3.855 

5.093 
5.117 
3.648 
3.513 
8.007 

3.377 


4.267 
2.906 
2.012 
2.372 
3.062 

3.510 
3.721 
3.251 
3.380 
6.772 

2.452 


2.928 
1.825 
1.501 
2.166 
1.784 

2.312 
2.730 
2.941 
2.623 
5.093 

2.337 


2.123 


6 


1.162 


7 


1.202 


8 


1.626 


9 


1.142 


10 


1.621 


11 


2.272 


11 


3.074 


13 


2.040 


14 


3.807 


15 


1.914 


16 




17 


ii 2i2 


9.911 


7.(m 


5.799 


4. 722 


3.801 


3.115 


2.551 


Means 


10.587 


10. 131 


8.603 ; 


7.379 


6.831 


4.589 


3.539 


2.678 


2.051 





13000 

0.030 
0.024 


14000 


15000 


16000 


17000 


18000 


19000 


20000 


21000 


1910. 
Aug. 10 






11 












12 










1 


i3 . . . 




1 


1 




1 


14 : : : : 














Sept 1 


0.001 
0.012 
0.010 
0.023 


0.001 


0.001 


0.001 


0.002 


0.002 


0.002 


0.002 


0.003 


2 




3 


6.006 
0.023 


0.003 
0.022 


0.003 




( 


1 


4 










5 


1 






1 


6 .. . 


0.017 
0.012 
0.009 


0.012 
0.011 
0.006 


0.008 
0.008 
0.005 


0.005 
0.007 
0.004 


0.005 


0.005 


0.008 


0.010 


0.008 


6 




7 


0.004 


0.006 


0.014 







8 






9 ! 
















10 


0.010 
0.023 
0.000 
0.021 
0.020 


0.014 
0.033 
0.006 
0.016 
0.020 


0.013 
0.040 
0.006 
0.016 


0.011 
0.041 
0.006 
0.018 


0.010 
0.033 
0.009 
0.019 


0.011 
0.047 
0.014 
0.015 


0.012 
0.057 
0.017 


0.018 
0.062 


0.023 


11 


0.072 


11 




13 






14 




15 








1 1 


16 


, 






1 


1 


17 1 










1 ! 













1 


Means 


0.015 


0.013 


0.012 


0.011 


0.012 


0.014 


0.018 


0.023 


0.026 
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4500 


5000 

1.986 
1.181 


6000 


7000 


8000 


9000 


10000 


11000 

0.048 
0.043 


12000 


1910. 
Aue. 10 . . 


2.470 
1.571 


0.806 
0.670 


0.375 
0.356 


0.261 
0.176 


0.154 
0.113 


0.000 
0.061 


0.020 


^ ii:::::::::::::::::;:::: 


0.031 


12 




13 


1.535 
1.896 

0.166 
1.167 
1.427 
1.837 


1.068 
1.532 

0.153 
0.929 
0.749 
1.333 


0.647 
1.126 

0.107 
0.383 
0.479 
0.700 


6.388 
0.619 

0.062 
0.172 
0.378 
0.282 


0.206 
0.301 

0.032 
0.137 
0.319 
0.172 


0.151 
0.161 

0.017 
0.060 
0.148 
0.060 


0.090 


0.066 


0.044 


14 




Sept. 1 


0.006 
0.029 
0.057 
0.043 


0.003 
0.016 
0.026 
0.032 


0.001 


2 


0.017 


3 


0.017 


4 


0.026 


6 




6 


1.524 
0,796 
0.953 
1.213 
0.700 

1.117 
1.860 
3.218 
1.632 
2.942 

1.480 


1.132 
0.563 
0.812 
0.875 
0.456 

0.778 
1.535 
2.409 
1.311 
2.255 

0.963 


0.553 
0.249 
0.472 
0.462 
0.233 

0.388 
1.340 
1.131 
0.978 
1.282 


0.224 
0.135 
0.210 
0.227 
0.111 

0.236 
0.903 
0.848 

aooo 

0.670 


0.116 
0.079 
0.096 
0.142 
0.077 

0.122 
0.496 
0.468 
0.307 
0.313 




0.063 
0.041 
0.061 
0.065 
0.054 

0.094 
0.310 
0.305 
0.205 
0.190 




0.029 
0.024 
0.028 
0.031 


0.021 
0.016 
0.014 


0.029 


6 


0.012 


7 . 


0.009 


8 




9 






10 


0.043 
0.134 
0.133 
0.093 
0.077 


0.022 
0.070 
0.040 
0.043 
0.046 


0.012 


11 


0.039 


11 


0.006 


13 


0.026 


14 


0.026 


15 




16 














17 


2.087 


1.610 


1.010 


0.566 


0.267 


0.155 


0.072 












Means 


1.580 


1.194 


0.685 


0.387 


0.215 


0.128 


0.061 


0.033 


0.021 








22000 


23000 


24000 


25000 


26000 


27000 


28000 


29000 


30000 


1910. 
Aug. 10 



















11. 
















12 




1 










13. 




i 








14 




1 






' 


Sept. 1 

2 


0.003 


0.003 


0.003 


0.004 


0.003 


0.003 


0.008 


0.003 


0.003 


3 




1 






1. 


4 




, 1 






I 


6 




1 






j 1 


5 


0.010 


0.013 


0.017 








i j 


6 








1 


7.., 












1 


8 






1 





! ■ "1 ■ ■ 


9 










1 


10 


0.026 
0.097 








1 ■ ■ ■ 

1 


11 


0.150 


0.267 








1 


11 










13. . 




1 






1 


14 


1 


1 






1 • ' 


15 




1 
1 






1 1 

1 


16. ... 


1 


1 







1 


17 




1 













0.058 






1 


Means 


0.034 


0.096 


0.004 


0.003 


0.003 


0.003 


0.003 


0.003 







Digitized by 



Google 



196 BULLETIN OF THE MOUNT WEATHER OBSERVATORY. 

Table VIII. — Ah$olvJU humidity in grarm per cubic meter, 
[Observations made in the fourth series of ascensions.] 





312 


500 


1000 


1500 


2000 


2500 


3000 


3500 


4000 1 


4500 


1911. 
Feb. 8 


4.581 
1.976 
3,511 
5.419 
7.073 

5.391 
5.134 
5.920 
5.724 
4.814 

3.077 
1.548 
2.127 
1.929 
1.987 

1.408 
1.885 
1.135 
1.180 
2.998 

3.739 
2.915 


1 








9 


1.802 
3.334 
5.097 
6.85(} 

4.920 
4.842 
5.704 
5.630 


1.300 
2.925 
4.198 
6.745 

6.267 
4.189 
4.898 
5.234 


1.023 
2.161 
4.436 
4.703 

6.733 
3.697 
5.057 
4.918 


0.875 
1.987 
2.748 
2.632 

5.934 
2.510 
3.277 
4.373 


0.713 
1.570 
1.563 
1.268 

4.865 
1.556 
1.838 
3.521 


0.611 
1.124 
1.216 
0.458 

4.268 
1.287 
1.162 
2.864 


0.504 
0.839 
0.696 
0.254 

3.730 
0.925 
0.769 


0.380 ; 
0.560 
0.506 ' 
0.147 

3.254 1 
0.679 
0.519 1 


0.283 


10 


0.355 


11 


0.353 


12 


0.128 


13 


2.396 


14 


0.514 


15. . . 


0.386 


16 




17 






18 


3.334 
1.153 
1.771 
1.476 
1.819 

1.180 
1.627 
0.874 
1.072 
2.679 

3.469 
2.651 


2.480 
0.832 
1.041 
0.685 
1.444 

0.776 
1.044 
0.423 
0.785 
1.969 

2.776 
2.110 


1.899 
0. 737 
0.827 
0.475 
1.081 

0.568 
0.711 
0.527 
0.685 
1.553 

2.093 
1.754 


1.365 
0.577 
0.563 
0.361 
0.835 

0.705 
0.399 
0.467 
0.619 
1.351 

2.024 
2.088 


0.982 
0.417 
0.438 
0.265 
0.636 

0.563 
0.367 
0.487 


0.789 
0.317 
0.336 
0.190 
0.505 

0.472 
0.375 
0.500 


0.035 
0.243 
0.239 
0.174 
0.370 

0.365 
0.324 
0.516 


0.991 I 
0.212 ' 
0.180 1 
0. 147 
0.240 

0.283 
0.223 
0.373 


1.111 


21 


0.175 


22 


0.136 


2:j 


124 


24 


0.154 


25 


0.205 


26 


151 


27 


0.254 


28 




Mar. 2 


1.154 

1.792 
1.809 


6.889 

1.393 
1.377 


0.785 

1.092 
1.321 


0.657 

0.922 
1,060 


0.507 


3 


0.607 


4 


872 






MiMins 


3.458 


3.060 


2.606 


2.282 


1.784 


1.358 


1.054 


0.765 


0.631 1 


489 









15000 


16000 


17000 


18000 


19000 


20000 


21000 


22000 


23000 


24000 


1911. 
Feb. 8 
















9 


0.010 
0.007 
0.005 
0.001 


0.008 
0.007 
0.005 
0.001 


0.008 
0.007 
0.006 
0.001 


0.008 
0.007 
0.007 


0.009 
0.007 


0.010 


0.10 








10 








11 












12 














13 
















14 


0.009 
0.004 


0,010 
0.003 


0.007 
0.004 


0.007 
0.004 


0.007 
0.004 


0.009 
0.004 


0. 010 
0.005 






15 






16 






17 








, 




. ' 




18 


0.008 
0.007 
0.003 
0.005 


0.008 
0.006 
0.004 
0.005 


0.008 
0.005 
0.005 
O.0O4 


0.007 


0.007 


0.007 


0.007 


0.007 






21 






22 




............... 


:":" ;:; ■ 1 , 


23 


0.004 


0.004 




1 ::i: ::":"::: ■■*: 


24 




1 1 


25 


0.013 
0.004 
0.007 


0.008 
0.004 
0.005 


0.008 
0.004 
0.006 


0.008 
0.004 
0.009 


0.008 

0.003 

0.008 




0.008 
0.004 


0.009 
0.003 


0.009 


0.008 


006 


26 




27 








28 




1 




Mar. 2 


0.022 

0.018 
0.021 


0.023 

0.018 
0.020 


0.025 

0.018 
0.020 


0.025 
0.018 






1 




3 










4 


_ ' 












1 








Means 


0.009 


0.008 


0.008 


0.009 


0.006 


0.007 


0.007 


0.008 


0.008 


006 
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Table VIII. — Absolute humidity in grams per cubic wwier— Continued. 





5000 


6000 


7000 


8000 


9000 


10000 


llOOO 


12000 


13000 


14000 


1911. 
Feb. 8 




1 

i 






* 






9. . 


0.201 
0.248 
0.259 
0.123 


0.126 
0.113 
0.122 
0.066 


0.052 
0.061 
0.060 
0.035 

1 


0.02.3 
027 
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0.022 
0.024 

0.020 
0.020 


0.009 
0.012 
0.005 
0.008 
0.001 

0.013 
0.009 
0.006 
0.013 
0.027 

0.019 
0.020 


0.008 
0.010 
0.005 
0.006 
0.004 

0.013 
0.011 
0.007 
0.011 
0.027 

0.018 
0.021 


0.008 


21 


008 


22 


0.004 


23 


004 


24 




25 


012 


28 


0.007 


27 


006 


28 


0.012 


Mar. 2 


6.397 

0.484 
0.748 


0.198 

0.225 
0.310 


0.138 , 

0.140 ' 
0. 173 , 


027 


3 


0.018 


4 


0.021 






Means 


0.307 


0.168 


0.081 


0.054 


0.027 


0.017 


0.012 


0.011 


0.011 


010 







The great difference in the amount of moisture near the earth's 
surface in the two tables is remarkable; also the fact that at the 
4.5 kilometer level the absolute humidity is greater in the autumn 
months than at the 2.5 kilometer level in the winter months. A 
rather persistent inversion of temperature at about the 1-kilometer 
level on February 11 to 15, 1911 (see figs. 15a and 16a) is accom- 
panied by increasing absolute humidity with altitude on the 13th 
and 15th and by higher than usual absolute humidities at these 
levels on the 11th, 12th, 14th, and 16th. 

After passing above the lower moist stratum there is no marked 
change in the mean moisture content of the air aside from its decrease 
with altitude and temperature until the minimum temperature is 
reached. Table VII, nearly all autumn observations, shows a 
minimum of absolute humidity at the 16-kilometer level and Table 
VIII shows a similar minimum between the 16 and 17 kilometer 
levels. The dropping out of the ascensions of February 11, March 
2 and 3, at the 18-kilometer level accounts for the apparent mini- 
mum at 19 kilometers. These minimum values of the absolute 
humidity are coincident with the minimum temperatures noted above. 
A review of all the observations of humidity that have been pubUshed 
in the Veroffentlichungen to date supports the evidence given by 
Tables VII and VIII. 
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While the accuracy of the record made by the hair hygrometer at 
these very low temperatures is variously estimated, the general 
results shown in Tables VII and VIII are in keeping with what we 
know of the relation between temperature and absolute humidity. 
If dryness of the air be a condition for the existence of ozone, how- 
ever produced (this bulletin, Vol. II, pp. 14 and 15), then a greater 
proportion of ozone should be expected at about the 16-kilometer 
level — ^i. e., the level of minimum temperature — than either above (as 
far as the explorations extend) or below. These observations con- 
stitute a more or less potent objection (depending on instrumental 
accuracy) to the assumption of dryness and consequent presence of 
ozone in regions of relatively high rather than in regions of minimum 
temperature in this stratum of the atmosphere. 

WIND DIBECTION AND VELOCITY. 

The wind direction and velocity at different heights during the 
balloon ascensions are computed from observations, made every 
minute, of the angles of azimuth and elevation of the balloon, and 
the altitude of the balloon. In the great majority of the ascensions 
the balloon disappeared at or below the 6-kilometer level. When 
these lower wind observations are arranged in groups as were the 
kite observations of 1907-1910 (this bulletin, Vol. IV, pp. 50 and 57), 
they show the same general distribution of direction about the centers 
of high and low pressure as did the kite observations. But all groups 
are not represented and most that are contain only a few observations. 
The publication of tables and figures to show such grouping is there- 
fore deferred until more data have been acquired. 

The observations of wind direction and velocity at all altitudes 
are of great interest, but clouds and haze render them impossible at 
the higher levels on most days. Of the 79 balloons sent up in the 
four series, from which good records were returned, 46 passed through 
a surface, which for convenience will be called *'S," including all 
points in the neighborhood of 10 kilometers above sea level at which 
the vertical temperature gradient becomes 1° C. or less per kilometer. 
Of these 46 balloons, 1 2 were followed with the theodohte until they 
burst. The dates of these 12 are September 28 and October 5, 1909, 
at Omaha; October 4, 5, and 6, 1909, at Indianapolis; September 
4, 7, and 16, 1910, at Huron; and February 8, 21, 22, and 23, 1911, 
at Omaha. There is no characteristic change apparent either in 
wind direction or velocity at the surface S. Such a change doe>s 
occur at the points of minimum temperature. At these points the 
velocity usually drops markedly. The change in direction, either 
clockwise or counterclockwise, vnth altitude, is usually such as to 
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bring the wind at these levels into the west quarter. The mean of 
the directions just above the minima of temperature is WNW. and 
the mean velocity is approximately 19 meters per second. The 
decided northerly component in these winds opposes the idea that 
there is warm air moving from the south at th^e levels. 

The directions range from S. 58 W. to N. 9 W. and the velocities 
from 5.6 to 41.9 meters per second. The directions vary somewhat 
above these levels and the velociti^ usually decrease. In some 
cases, e, g., February 23, 1911, where there are two minima of 
temperature, the wind velocity drops at the first minimum but rises 
with lowering temperature until the second minimum is reached. 
The ascensions of October 4, 1909, and February 21, 1911, did not 
reach minima of temperature. The sharp change in direction and 
velocity between the 9 and 10 kilometer level on the latter date is 
exceptional in that it accompanies a very small uniform vertical 
temperature gradient. The ascension of September 4, 1910, shows 
a sharp change in direction between the 24 and 25 kilometer levels, 
the wind going from S. 57 W. to N. 23 E. 

In considering the data given of wind direction and velocity, it 
should be borne in mind that the theodoUte must be set on the 
balloon and read quickly, and that a slight error in the reading may 
result in apparent sharp changes in wind direction and velocity. It 
is highly probable that some of the sharp changes noticeable in the 
wind data should be smoothed to some extent. Such smoothing 
would be legitimate, because the errors are local while the data in 
general must be correct. 

Wind data at these altitudes can be obtained on clear days only. 
This fact, together with the fact that there are but 12 observations, 
stands in the way of drawing general conclusions from them. These 
with other available data, however, point to the conclusion that the 
surface of minimum temperature rather than the surface S (nearly 
that of maximum change with altitude in the vertical temperature 
gradient) is the surface at which convection begins to weaken decid- 
edly. There is some evidence of local convection above the surface 
of minimum temperature, e. g., the ascension of February 23, 1911. 

The diflFerence in altitude between these two surfaces, as shown by 
the temperature data above discussed, is approximately 5 kilo- 
meters. So far as they go, these data do not support the assump- 
tion that convection is practically absent above the lower of these 
two surfaces. Yet this general assumption is frequently made and 
is a fundamental one in the theories of De Bort and of Humphreys 
(this bulletin. Vol. II, p. 12, par. 2), accounting for the great decrease 
in the vertical temperature gradient at the lower of the two surfaces. 
23800—12 2 
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ALTITUDE AND TEMPERATURE OF THE SURFACE S. 

This surface is discussed here because it has been used by others 
and because it is nearly coincident with the surface of greatest 
change in the vertical temperature gradient with altitude. The 
latter surface, all observations made in this country considered, is 
found at about 10.5 kilometers above sea level and has a mean tem- 
perature of -48'' C. 

The 46 ascensions passing through the surface S have been studied 
to determine whether or not there is any characteristic variation in 
the altitude or in the air temperature of the surface with variations 
of air pressure at the earth's surface and with the change of seasons. 
The air pressure at the center of the disturbance (high or low pressure 
area) which had passed the base station, the air pressure at the base 
station, and the air pressure at the center of the advancing disturb- 
ance were compared. The location of the base station with refer- 
ence to the centers of the two disturbances near the time of any 
ascension was expressed in hundredths of the difference in pressure 
between the two centers. In figure 32 these locations are plotted 
with the altitude of the surface S. The observations made in the 
months April to September are marked "X/' while those made 
October to March are marked '*©.'' 

The extreme points at which the surface S was observed differ in 
altitude by about as much as the lower one is above sea level, and 
points in nearly the same position with reference to the base station 
pressure may have altitudes differing by 4 or 5 kilometers. One 
should keep such facts as these in mind when he consults mean 
values and should be restrained by them from basing conclusions on 
too few or poorly distributed observations. 

The scheme of plotting gives the data itself the opportunity to 
decide upon its most characteristic grouping. The points are in 
general lower when the air pressure at the base station is rising and 
higher when the base station pressure is falling, i. e., lower in 
descending than in ascending air colunms. This is true of the points 
based on summer observations as well as of those based on winter 
observations. The summer points are, on the average, higher than 
the winter, but the difference practically all appears in those made 
over rising air pressure at the earth's surface. 



Digitized by 



Google 



BIAIB — FBEE AIB DATA: SOUNDING BAULOONS, 201 

Table IX. 





H->L 


L-»H 


Differ- 
ences. 


All 
ascen- 
sions. 


Seasonal 
differ- 
ences. 


April to September: 

KuTnbeTo'pbservftttoM 


7 


11 


4 


18 








Altitude of 8 in xneteis 


11826 
856 


12731 
386 


906 
30 


12379 
373 




Altitude of base station in meters 








Plffwwww 


11471 


12346 


876 


12006 








Air pressure at 8 in millimeters of mercury 


160.8 
727.6 


140.6 
725.7 


20.3 
1.8 


148.4 
726.4 




Air pressure at base in millimeters of mercury . . . 








Pifferences .... 


666.7 


686.2 


18.6 


678.0 








Temperature at S , "C 


-63.6 
19.9 


-63.1 
22.7 


a5 

2.8 


-53.3 
21.6 




Tempersture ftt bwe, "O. 








Diflferenoes 


73.6 


76l8 


8.8 


74.9 








October to Marcb: 

Number of observRt^ois, . . , 


14 


12 


2 


26 


8 






Altitude of 8 in meters 


10681 
312 


12676 
287 


1996 
25 


11602 
300 


877 


Altitude of base station in meters 


78 






Differences 


10209 


12289 


1970 


11202 


804 






Air piessuTB at S in millimeters of mercury 

Air pressure at base in millimeters of mercury. . . 


183.0 
734.0 


142.2 
727.2 


4a 8 

6.8 


164.2 
73a9 


16.8 
4.6 


Differencee. 


661.0 


686.0 


S4.0 


666.7 


11.8 






Temnerature at 8. *C, . , 


-68.3 
3.4 


-66.6 
1L6 


2.3 
&1 


-64.4 

7.1 


1. 1 


Temperature at baHe, *c.. _ . . 


14.5 






Differences 


66.7 


67.1 


10.4 


6L6 


18.4 






Year: 

Number of observations 


21 


23 


2 


44 








Altitude of 8 in meters 


10996 
326 


12660 
334 


1664 
8 


11861 
330 




Altitude of base station in meters 








Differences 


10670 


12316 


leiA 


11631 








Air pressure at S in millimeters of meronry 

Air pressure at base in millimeters of mercury ... 


17&6 
731.8 


141.4 
726.6 


34.2 
&3 


157.7 
729.0 








DifferenoM , 


666.2 


686.1 


28.9 


671.3 








Temperature at 8, "C 


-63.4 
&9 


-54.4 
16.8 


1.0 
7.9 


-68.9 
13.1 




Temnerature at base. ^. 








Differences 


62.3 


7L2 


8.9 


67.0 









Table IX shows the mean height and temperature of S over rising 
and over f aUing air pressure for the warmer and for the colder six 
months of the year. The number of observations used in each 
mean is also shown. Two of the 46 observations represented in 
figure 32 were made when high pressure was central at the base sta- 
tion, and are therefore not represented in the means of Table IX. 
The symbol H-^L used in the table means that the base station is 
in the rear of a low-pressure area or in the front of a high-pressure 
area, while L— >H means that the base station is in the rear of a 
high-pressure area or in the front of a low-pressure area. 
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The difference sIioa^ti in the II— ►L column of Table IX between 
the mean altitude of the surface S from April to September and that 
from October to March is 1202 meters; that in the L— >II column is 
57 meters or practically none. This fact may be accidental, but 
probably represents an actual condition in the latitudes considered. 
It would not be apparent if the observations were grouped into those 
made over high and those made over low pressure at the earth's 
surface. Any explanation of seasonal differences in the height of 
the surface S (this bulletin, Vol. II, p. 16, par. 1) must take account 
of this fact. It must apply to the heights over rising and not to 
those over falling air pressure at the earth's surface. Table IX 
does not show the marked seasonal difference in temperature at the 
surface S explained by Prof. Ilumphrej-s (this, bulletin, Vol. II, p. 16, 
par. 2). It does show a decidedly greater drop in temperature, from 
the temperature of the lower air strata, in the summer than in the 
winter months. 

If, instead of the grouping used in Table IX, the 46 observations be 
grouped into (1) those made within areas of high pressure and (2) 
those made within areas of low pressure,, the altitude of the surface 
S is found to be about the same in both groups — somewhat higher in 
the low-pressure areas than in the high. It is not easy to see why 
tliere should be any difference in the altitude of S in these two groups, 
and the one found may be attributable to the distribution of the obser- 
vations. Others have used this grouping in the discussion of their 
observations and have found the surface S higher in high-pressure 
areas and lower in low. Having accepted this finding as a universal 
fact, Prof. Humphreys has offered an explanation for it (this bulletin, 
Vol. II, p. 16, par. 4). But the fact does not seem to be universal, 
and the grouping is not a characteristic one when applied to the 
observations that have been made at Indianapolis, Omaha, and 
Huron. The differences shown in Table IX are apparently too large 
to be attributed to the distribution of the observations in the groups 
there compared. 

THE SURFACE OF MINIMUM TEMPERATURE. 

The surface of minimum temperature is about 5 kilometers higher 
up than the surface of maximum change with altitude in vertical 
temperature gradient, and the number of observations is conse- 
quently considerably less. What observations there are seem to 
show that both surfaces rise and fall with falling and rising air pres- 
sure, respectively, at the earth^s surface and with the seasons over 
rising air pressure. They seem to be. farther apart in the sununer 
than in the winter months. The temperature changes from day to 
day at the surface of minimum temperature are apparently much 
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greater than those at the surface of greatest change with altitude in 
the vertical temperature gradient. 

The temperature minima in the surface of minimum temperature 
seem to travel from west to east across the country. (See figs. 5 and 
6.) The temperature minimum observed at Omaha on October 5 
seems to have been observed at Indianapolis on October 6. When 
observed at a given place (see figs. 5, 6, 13, and 16) these tempera- 
ture minima appear aperiodically 2 or 3 to 5 or 6 days apart. Any 
of these figures may therefore be looked at either as showing the 
changes in the temperature at all levels with time or as showing an 
approximately east to west cross section of the atmosphere as far up as 
the observations go. The greatest changes of temperature noted from 
one observation to the next, all levels considered, take place at the 
surface of minimum temperature. In general, the more sharply 
defined temperature minima in the surface of minimum temperature, 
usually those minima that also have the lower temperatures, are found 
over falling air pressure at the earth's surface, while the less sharply 
defined minima are found over rising air pressure at the earth's sur- 
face. The summer temperatures in the surface of minimum tem- 
perature seem to be lower than those of winter, 

THE UPPER OR PERMANENT INVERSION OF TEMPERATURE. 

The surface of minimum temperature seems to mark the base of a 
well-defined inversion of temperature. According to figure 31 and 
Table VI (last column), this inversion of temperature extends from 
about the 15.5 to the 28 kilometer level and has an average increase 
in temperature with altitude of 1.5° C. per kilometer. There is but 
one observation at the 27 to 30 kilometer levels, but it shows a slight 
decrease in temperature with altitude above the 28-kilometer level. 
The temperature shown in Table VI (last column) at the base of the 
upper or permanent inversion is —55.2° C, at its upper limit 
-37.9° C. 

It does not appear from these data that the term '^ isothermal 
layer" or ** isothermal region" can be applied to that part of the 
earth's atmosphere lying above the surface of greatest change with 
altitude in the vertical temperature gradient. Neither can it be 
applied above the surface of minimum temperature nor the probable 
surface of maximum temperature next above it. At the point of 
application of the results of his discussion (The Isothermal Layer of 
the Atmosphere and Atmospheric Radiation, Proc. Roy. Soc. of Lon- 
don, A 82, p. 43) Mr. Gold assumes the earth's atmosphere to *' con- 
sist of two shells, the inner in the adiabatic, the outer in the isothermal 
state." This assumption is an approximation to the actual conditions 
which, according to the data here summarized, does not take account 
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of the drop in temperature of 7.2° C. between the first and second sur- 
faces mentioned above, the rise of 17.3° C. between the second and 
third, and the marked decrease in temperature with altitude above 
the last level. 

DISCUSSION OF FACTS SHOWN BY ABOVE SUMMARY. 

Since free balloons have been used to carry meteorological instru- 
ments to great heights, many opinions have been expressed as to the 
cause of the changes shown by observed temperatures with altitude 
and with meteorological conditions at the earth's surface. These 
opinions are in fairly good agreement so far as temperature peculiari- 
ties of the lower strata are concerned, but vary widely as to the reason 
for the temperatures found at the higher levels. This is to be expected, 
since at these levels there are comparatively few, not very well dis- 
tributed observations. 

In the above summary a number of assumptions used and conclu- 
sions arrived at by others have been called in question because they 
are not in accord with the conclusions pointed out by the data here 
summarized. In general, these assumptions and conclusions are 
those introducing anything in the nature of discontinuity in the com- 
position or condition of the atmosphere and consequent sharply 
defined boundary planes separating strata having, presumably, widely 
different properties — e. g., see this bulletin, Volume II, page 3, last 
paragraph. Nothing approximating such discontinuity la apparent 
from the data. 

In the more recent discussions of the vertical temperature gradient 
of the atmosphere by Grold and by Humphreys the absorption and 
radiation of heat by the atmosphere itself has the importcmt place. 
Both of these papers have been referred to above in coimection vdth 
the facts shown by the data there summarized; the latter more fre- 
quently than the former because Prof. Humphreys makes very spe- 
cific application of his theory to supposedly established facts, while 
Mr. Gold deals conservatively with the available meteorological data 
and applies the results of his discussion in a very general way only. 

It is to be expected that as observations with improved apparatus 
increase and are extended to other elements than those now observed, 
earUer opinions (including those expressed in the following discussion) 
may be modified more or less. 

CONVECTION. 

While the absorption and radiation of heat by the atmosphere play 
a very important part in the determination of its vertical temperature 
gradient, it is the opinion of the writer that convection and attendant 
phenomena must be carefully taken into account, especially in the 
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explanation of the differences in the character of the vertical tempera- 
ture gradient shown by successive observations not far apart in point 
of time, by simultaneous observations at points no great horizontal 
distance apart, and by observations above similar meteorological 
conditions' at the earth's surface. 

As far up as explorations extend the air seems to descend over 
rising and to ascend over falling air pressure at the earth's surface. 
Above the surface of greatest change with altitude in the vertical 
temperature gradient, the adiabatic heating in the descending air 
column and the adiabatic cooling in th^ ascending air column prob- 
ably exceed the normal vertical temperature gradient; below this 
surface, they are probably less than the normal vertical temperature 
gradient. That the temj>eratures aie higher than normal above the 
surface mentioned and lower below it in the descending air column — 
higher below the surf pee mentioned and lower above it in the ascend- 
ing air column — may be accounted for in this way. That the surface 
itself has a seasonal variation in altitude in the descending air column 
may be owing, primaiily, to different rates and amounts of descent 
in different season? and to the local convection currents next men- 
tioned. It is also probable that the constitution of the air in the 
descending current differs slightly from that in the ascending current, 
and in such a way that the wave lengths absorbed and radiated by 
the airs of the two currents give rise to differences in the relative 
importance of solar and terrestrial radiations in the determination of 
their air temperatures. 

The general ascent and descent of the air over falling and rising 
air pressure at the earth's surface is apparently to be considered 
apart from the more local convection currents. The latter have 
their origin at the earth's surface and at cloud levels. They are 
especially characteristic of the region over falling air pressure at the 
earth's surface in all seasons, but are of frequent occurrence over 
rising air pressure at the earth's surface in the summer months. 

Condensation takes place in these currents in two fairly well- 
defined levels. The limits of these condensation layers are shown 
in the vertical temperature gradient. There is a marked decrease 
in the value of this gradient with altitude at the base of each layer. 
Figure 31 shows the effect on the mean vertical temperature gradient. 
According to this mean the lower layer begins at about 1.2 kilometers 
and extends to about 5. The upper layer begins at about 9 kilo- 
meters and probably extends to the surface of minimum temperature. 
There is some evidence, in the vertical temperature gradient of the 
summer months and also in observations of cloud altitudes, of a third, 
or possibly of a comparatively deep upper, region of condensation. 
What little condensation has been observed in this region has been 
in the summer months. Its upper limit is probably coincident with 
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the second minimum of temperature mentioned above as character- 
istic of the summer vertical temperature gradient. 

The air temperature and altitude of the lower limit of the lower 
condensation layer vary with the relative humidity and with the 
presence of nuclei. They may therefore be expected to have diurnal, 
seasonal, and local variations. The phenomena of this layer bear a 
close relationship to those meteorological phenomena observed at 
the earth's surface. 

There seems to be little, if any, seasonal variation in these latitudes 
in the temperature or height at which condensation begins in the 
upper of the two well-defined condensation layers, although, as noted 
above, these values vary considerably from time to time and from 
place to place in the same season and over similar meteorological 
conditions at the earth's surface. They are apparently not depend- 
ent on the relative humidity so much as on some element or elements, 
possibly carbon dioxide and ammonia, proportions of which in the 
lower atmosphere do not have so great a seasonal variation. Those 
differences in the height and temperature not related to seasonal or 
surface meteorological conditions may be directly related to the 
nature of the local convection which obtains at the time and place 
of observation. 

In the discussions of adiabatic cooling and heating in the atmos- 
phere, vertical components of air currents usually get most consid- 
eration. It is to be noted in this connection that, in horizontal 
currents of the velocities that obtain in the region of the upper con- 
densation layer, adiabatic coohng may be of nearly the same order as 
that found in the ascending currents of average velocity. The adia- 
batic coohng effects of both the vertical and horizontal components 
of these upper-air currents, together with the following consideration 
of nucleation at these levels, may account for many, if not all, the 
cloud forms observed in the upper condensation layer. 

NUCLEATION. 

It is probable that the nuclei in the lower condensation layer are 
dust particles carried from the earth's surface by the ascending air 
currents. (This bulletin. Vol. Ill, p. 169.) The part played by 
ions, either negative or positive, as nuclei for the condensation of 
water vapor is a doubtful one. The observations by Simpson and 
others on the charges brought down by rain, together with the fact 
that a high degree of supersaturation is needed in an air mass before 
condensation will take place on its ions, point to the conclusion that 
ordinarily no considerable direct use is made of ions as nuclei in either 
the lower or the upper condensation layers. Dust particles are 
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probably present in sufficient quantity in the lower layer, but possibly 
not in the upper. 

The relative Jiumidities observed above the lower condensation 
layer seldom exceed 50 or 60 per cent. It is therefore not easily seen 
how the ice spicules of the cirrus clouds come into ex'stence unless 
they form as frost on some cold particle which acts as a nucleus. An 
experiment was undertaken to see whether the vapors of carbon 
dioxide or ammonia would, under the conditions of temperature and 
pressure found at the upper condensation* layer, furnish the cold 
nuclei for the formation of ice spicules. The exceedingly small pro- 
portions of carbon dioxide and ammonia vapors present in the air 
was not considered a serious objection to the investigation, because the 
latent heat of condensation of the water vapor might be counted on 
to dissolve the nucleus upon which it condensed, leaving the vapor 
forming the nucleus free to renucleate, at a higher level presumably, 
and the ice spicule to grow and probably break up forming other 
nuclei. A condition of saturat'on of the vapors of carbon dioxide 
and ammonia may or may not be necessary in order that aggrega- 
tions of molecules sufficient to act as nuclei should take place at the 
low temperatures and pressures of the upper condensation layer. 
The presence of dust and of ions may be of assistance n this molec- 
ular aggregation. 

A small cylindrical fog chamber was constructed 36 centimeters 
long and 10 centimeters in diameter. This chamber was so jacketed 
that its temperature could be lowered and maintained at a desired 
point. The chamber was connected to the large calibrating chamber 
before described in such a way that transfer of heat to the fog chamber 
could not take place by convection. Gas could be admitted to the 
fog chamber through a brass tube of 1 centimeter diameter, 50 centi- 
meters of which was at the same temperature as the inside of the 
chamber. At its connection with the chamber the opening was 2.4 
millimeters in diameter. The ends of the fog chamber were of clear 
mica — two parallel sheets about 3 milUmeters apart were at each end. 
The inner of the two sheets was pierced, the opening being less than 
1 millimeter in diameter. 

The air was pumped from this system down to 50 or 75 millimeters 
pressure and air dried by having bubbled through sulphuric acid and 
passed through a calcium chloride drier was adm* tted. The opera- 
tion was repeated several times. Then carbon dioxide from a tube 
which had been filled with liquid carbon dioxide, but in which only 
the vapor remained, was admitted through the same drying system 
and pumped out. The temperature of the fog chamber was then 
lowered to - 61 ° C. and the pressure to 84 milHmeters of mercury. A 
rubber tube clamp was opened momentarily and a cloud appeared in 
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the fog chamber. The fog disappeared quickly, and no change in 
temperature was shown by the toluol thermometer used. At the 
time the next puff of carbon dioxide was admitted, the temperature 
and pressure inside the chamber were —62° C. and 98 milUmeters, 
respectively. The fog appeared as before. Air admitted in the same 
way when the temperature in the chamber was — 62° C. and at pres- 
sures of 92 and of 94 milUmeters produced no visible cloud. Moist 
air admitted from the room had to pass through the 50 centimeters of 
cooled brass tubing for a considerable time before enough moisture 
to form a visible cloud had entered. The pressure and temperature 
of the gas before being admitted to the chamber were in every case 
approximately 722.5 milUmeters and 24° C, respectively. In the 
process of showing the cloud, produced by the admission of carbon 
dioxide, to several observers the apparatus broke down. The above 
experimental observations were made July 11, 1910. 

More recent experiment shows that, after having passed through a 
drying system similar to the one described above and being brought 
back to a temperature of 15° C, the relative humidities of air and 
carbon dioxide, as computed from readings of wet and dry bulb ther- 
mometers, were 4 per cent and 6 per cent, respectively. It is prob- 
able that, if these humidities had been measured at a lower temper- 
ature, there would have been better agreement between them. 
Later experiments will determine this. 

Water seems to be in close combination with the carbon dioxide 
of the atmosphere whatever the atmospheric temperature. The 
capacity of carbon dioxide for the water of this combination seems 
to increase as the temperature of the carbon dioxide decreases, 
between Umits not yet determined. The water of this combination 
seems not to affect the reading of a wet and dry bulb psychrometer, 
and probably does not affect the reading of a hair hygrometer. It 
seems impossible to remove the water of this combination by the use 
of sulphuric acid and the deliquescent salts usually used in drying 
gases. 

It appears highly probable that the slowly moving aggregations of 
molecules which must result from this carbon dioxide-water combi- 
nation may, in currents of expanding air, furnish not only the cold 
nuclei for the formation of the ice spicules of the upper condensation 
layer, but also some of the moisture of which the ice spicules are 
formed. 

The above experimental observations are hardly conclusive and 
would not be reported at this time were it not that the free air data 
are now ready for pubUcation. Further experimental results will 
be reported later. 
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ABSORPTION AND RADIATION. 

Assuming an average distribution of the constituent gases, vapors, 
and dust of the earth's atmosphere to be at rest for a time, and con- 
sidering the vertical temperature gradient that would obtain under 
the influence of absorption and radiation and of conduction of heat, 
it should be possible to arrive at a fairly definite result for a given 
season and locality. Such a computation would need to be based on 
the distribution of the constituent gases and vapors of the atmos- 
phere and on what is known about the absorption and radiation of 
heat by these constituents. It would also take into account the 
radiators on either side of the atmosphere, between which the latter 
assumes a temperature distribution definitely related to the former. 

Experimental evidence is needed of the distribution of the vapors 
of water, carbon dioxide, and anmionia (possibly others) in the lower 
strata, since in this region the distribution of these vapors is more or 
less influenced by their condensation in convection currents. For 
the distribution of these constituents in the upper strata and for the 
distribution of the more permanent gases of the atmosphere formulae 
have been developed by Jeans (The Dynamical Theory of Gases, p. 
315) and by others. The amount of ozone present in the atmosphere 
needs experimental determination; also the dust content of the lower 
strata, possibly of the higher. 

Much experimental work has been done on the intensity of solar 
radiation, on the reflection of this radiation by cloud and other sur- 
faces in the atmosphere and by the earth's surface, and on the 
absorption and radiation of heat by the constituents of the atmos- 
phere. A summary of this work, the latter in so far as it relates to 
water vapoi, carbon dioxide, ozone, and the air as constituted at the 
earth's surface, is given by Mr. Gold in the paper referred to above. 

The temperatures found would vary with the varying proportions 
in which the constituent gases and vapors of the atmosphere were 
present, and would therefore, in general, decrease with altitude, 
approaching at the very high levels the temperature of an atmos- 
phere of hydrogen or of some lighter gas. (A. Wegener, Physikalische 
Zeitschrift, March, 1911, p. 170.) 

It seems plausible that in such a computation the constituent, 
water vapor, will remain an important factor even at very high 
levels. Its molecular weight is next in order above that of helium, 
so that, while always forming a small proportion of the whole atmos- 
phere, its amount may be considerable even when compared with 
that of the nitrogen present at the same level. Chiefly because of 
variations in the amount and form of the water present in the atmos- 
phere, the character of this computed vertical temperature gradient 
would not be the same for different seasons in a given locality nor for 
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diflferent localities in a given season. The changes in this gradient 
with altitude would not be uniform until some level well above the 
upper condensation layer had been reached. The decrease in tem- 
perature with altitude will be smaller below and larger above a surface 
of maximum proportion of water vapor, larger below and smaller above 
a surface of minimum proportion of water vapor. This relation will 
be modified by the presence of other constituents. Some of these 
constituents may be especially abundant in the dryer, others in the 
moister regions. 

The temperatures themselves will not be far from the observed 
normal temperatures even in the region in which convection obtains, 
since the general effect of convection on the distribution of the con- 
stituent gases and vapors of the atmosphere has been taken into 
account in their determination. 

The decrease of temperature with altitude above the upper maxi- 
mum of temperature explored probably extends to very high levels 
This may account, in part at least, for the lack of agreement between 
the concKisions of Prof. C. C. Trowbridge, drawn from his experiments 
in gas phosphorescence, and the computed air pressures by Prof. 
J. H. Jeans at 80 to 100 kilometers up. The computations by Prof. 
Jeans were made on the assumption of a uniform temperature of 
— 53° C. throughout the upper atmosphere. (This bulletin. Vol. II, 
p. 351.) 

The temperatures of the lower strata observed above a place at a 
given time will usually differ from the above-computed temperatures. 
So far as the atmosphere is concerned, these differences may be 
accounted for by the prevailing convection. The latter will modify 
the computed temperatures in several ways, important among which 
are the following: 

(1) By its effect on the distribution of the constituent vapors and 
gases of the atmosphere. 

(2) By the adiabatic heating and adiabatic cooling of the air 
which takes place in convection. Taking a large enough territory 
and a suitable period of time, the adiabatic heating and cooling 
should balance each other, although locally and in point of time 
there are regions in which ascending currents prevail and others in 
which descending currents prevail. 

(3) By the presence and distribution of dust carried into the air 
by convection currents. 

(4) By the transfer from place to place of warm and of cold masses 
of air. 

(5) By the condensation which takes place in convection currents. 
The effect of the latent heat of evaporation of moisture will balance 
that of an equal amount of latent heat liberated in the condensation 
of moisture, and only the latent heat liberated in the condensation of 
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moisture which is precipitated will be e.7ective in modifying the mean 
air temperature, a large enough area and a sufficient time considered. 
The latent heat liberated in the condensation of precipitation would, 
if convection were absent, not so much be lost to the atmosphere as 
differently distributed in it. A cloud-air surface probably reflects 65 
per cent of the incident solar radiation. (Annals, Astrophysical 
Observatory, Smithsonian Institution, Vol. II, p. 144.) The effect of 
this in reducing the total amount of solar energy absorbed by the 
earth and its atmosphere would be taken into account in the above- 
computed temperatures, but it is an effect local in character and 
needs mention in this connection. On the other hand, the whole 
amount of terrestrial radiation absorbed by the atmosphere is not 
much affected by the presence of clouds. The absorption of both 
solar and terrestrial radiation will, however, be more or less localized 
by them. 

It follows that the effect of convection on air temperature is 
largely one of distribution. It is an important factor when the air 
temperatures of the lower atmosphere peculiar to a given time, 
place, or level are considered; and, upon the general distribution of 
the constituent gases, vapors, and dust of the atmosphere in and 
peculiar to the convective region, seems to depend the general char- 
acter of the vertical temperature gradient as far up as it has been 
observed. A distribution of these constituents, such as might be 
expected in the absence of convection would, under the influence of 
the radiators on either side of the atmosphere, be accompanied by 
a smooth, gradually decreasing vertical temperature gradient, the 
actual temperatures varying with the variations of the outside radia- 
tors. Above the region in which condensation takes place the effects 
of convection on the mean temperatures as well as the convection 
itself wiU be much reduced, and the actual temperatures should agree 
closely with those which might be computed on the assumption 
made at the beginning of this part of the discussion. The agree- 
ment will be closer at the higher levels. 

THE VERTICAL GRADIENT IN DIFFERENT LATITUDES. 

The above discussion has been confined chiefly to conclusions 
pointed out by the data above summarized. Convection attending 
the passing of high and low pressure areas across the coimtry and 
that of a more local nature only have been considered. The tem- 
perature and other data necessary to the extension of this discussion 
to include the effects of the convection accompanying the more 
permanent high and low pressure areas is not yet very plentiful or 
very well distributed. Tlxere are, however, one or two indications 
in the above data that may be mentioned in this connection. 
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The data above summarized, taken together with cloud observa- 
tions, give evidence of a third or comparatively deep upper con- 
densation layer in the summer season, and of lower minimum 
temperatures at higher altitudes in the summer than in the winter 
months. In the longer, warmer summers of lower latitudes this 
eflFect is probably more pronounced. A shifting to a higher level of 
the surface in which the maximum condensation of the upper con- 
densation layer takes place may be expected as the region of maxi- 
mum insolation is approached. This is equivalent to saying that in 
the regions of greater insolation, in point of location as well as of 
time, the atmosphere is stirred to a greater height by convection 
currents. 

If it be true that condensation in the upper condensation layer is 
to some extent forced by the presence of cold nuclei, the increase in 
height of the surface in which maximum condensation takes place 
would increase the height of the accomp^njring surface of minimum 
proportion of water vapor and consequently the surface of minimum 
temperature. The more energetic convection accompanying the 
greater insolation may force condensation further, leaving a smaller 
proportion of water vapor in the air at the surface of minimum pro- 
portion referred to above. This would mean a lower minimum 
temperature. 

So far as they go, these observations indicate conditions in the 
larger convection units similar to those found in the smaller and 
support the conclusion that, in general, the peculiarities in the tem- 
perature gradient up to and including the upper or permanent 
inversion owe their existence to the influence of convection on the 
distribution of the constituents, especially of the water, of the 
atmosphere. 



Digitized by 



Google 



BLAIR ^FBEE AIR DATA: SOUNDING BALLOONS. 



213 



Table X,—Free air data by sounding balloons (September j 1909-Mareh, 1911), 

FIRST SEBIXiS. OMAHA. 

SEPTEMBER 25, 1909. 





Alti- 
tade. 


Pres- 
sure. 


Tem- 
perature. 


100' m. 


RelaUve 
humid- 
ity. 


Wind. 




Time. 


Direction. 


Veloc- 
ity. 




p.m. 
A. m. 
3 10 


m. 
312 
500 
1000 
1148 
1500 

1758 
2UU0 
2122 
2600 
3027 

3500 
3932 
4000 
4500 
4837 

5000 
5500 
5742 
6000 
6500 

6647 
7000 
7562 
8000 
8457 

8500 
9000 
9362 
9500 
9905 


mm. 
742.4 

"672."6' 

624.6 


22.0 
19.4 
12.2 
10.0 
8.2 

7.0 




Percent, 


S. 60- E. 
8. 60" E. 
8. 60« E. 
8. 50" E. 
8. 39« W. 

8. 39* W. 
N. 6»W. 
N. 5"W. 
N.52«W. 
N.52'W. 

N.27«W. 
N.27'»W. 
N.26«W. 
N.21«W. 
N.19"W. 

N.13«W. 
N. 5-E. 
N. 7-E. 
N.16«E. 
N.32'E. 

N.36«E. 
N.43-E. 
N.48»E. 
N.45«E. 
N.45«E. 

N.45«E. 

N.ao^E. 

N.WE. 
N.WW. 
N.23-W. 


5.6 
5.6 
5.6 
2.6 

1.0 
1.6 
1.7 
2.5 
3.5 

5.3 
6.7 
6.7 
6.6 
6.5 

5.9 
4.4 
3.8 
5.8 

9.1 

9.8 
11.7 
14.0 
13.7 
12.8 

12.8 
13.0 
13.3 
13.0 
11.9 


Cloudless. 


















3 14 


1.4 












3 18 


0.5 




Clock stopped; subsequent 
altitudes computed from 
ascensional rate. 






3 20 






















3 25 
























3 30 




































3 35 






































"'z'ib' 





































3 45 




1 

1 










1 






3 50 
























3 55 




































4 00 

























4 03 





-66.8 






Balloon buret. 











' 2 


58 


....... .| 


3 
3 


04 
06 


3 


12 


.........| 


3 


14 


::::: : 1 


3 


20 


:::::: J 


3 


27 




3 


36, 


3 


44 


3 


50 


^3 


56 
01 



SEPTEMBER 27, 1909. 



4 06 I 



312 
500 
1000 
1176 
1387 

1500 
1912 
2000 
2500 



8000 
3500 
3717 
4000 
4500 

4816 
5000 
6000 
6257 
7000 

7554 
8000 
8639 
9000 
9803 

10075 
11010 
12000 



741.6 


19.6 




18.0 




13.6 


669.6 


12.2 


652.9 


13.0 




11.7 


612.7 


6.6 




6.6 




6.4 


647.9 


6.3 




5.5 




3.2 


491.0 


2.1 




0.4 




- 2.7 


427.6 


- 4.6 




- 5.9 




-18.3 


354.6 


-14.9 




-22.3 


297.3 


-27.8 




-32.3 


254.7 


-38.6 




-41.8 


214.1 


-48.8 


205.4 


-49.2 


177.7 


-55.2 




-62.7 




-6t.8 



0.8 
-0.4 



1.2 1 



0.0 



0.6 i 



0.6 



0.7 



1.0 



1.0 
0.9 



0.1 
0.6 



0.7 



44 

43 
40 
39 
34 

86 
45 
44 

36 
32 

29 
23 
20 
18 
14 

12 



8. 27* W. 
8. 27* W. 
8. 27» W. 
8. 27* W. 
8. 6r W. 

N.4rE. 

N.41"E. 
N.69»W. 
N.69*W. 
N.69*W. 

N.60*W. 
N.40'W. 
N.30MV. 
N.22''W. 
N.WW. 

N. 2'*W. 

N. 

N.WE. 

N.WE. 

N.17'E. 

N.2rE. 
N.22»E. 
N.25'»E. 



3.8 
3.8 
3.8 
3.8 
4.1 

4.0 
3.5 
3.4 
3.1 
2.9 

3.3 
4.2 
4.6 
5.8 
8.0 

9.3 
10.1 
14.0 
15.0 
16.2 

17.0 
17.6 
18.6 



Cloudless. 
Inversion. 



Balloon disappeared. 



Pressure pen not recording. 
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Table X. — Free air data by sounding balloons (September^ 1909-Marcht 1911)— Conid. 

FIRST SERIES, OMAHA— ConUnued. 

SEPTEMBER 28. 1909. 



Time. 


Alti- 
tude. 

m. 
312 
500 
934 
1000 
1500 

1926 
2000 
2079 
2500 
2743 

3000 
3500 
3615 
4000 
4374 

4500 
4568 
5000 
5454 
6000 

6487 
7000 
7706 
8000 
8579 

9000 
9851 
10000 
11000 
11106 

12000 
13000 
13280 
14000 
14106 

14983 
15000 
15776 
16000 


Pres- 
sure. 


! 

Tern- 1 ^t 
perature. 1 100 m. 

1 
1 


Relative 
humid- 
ity. 


Wine 
Direction. 


1. 

Veloc- 
ity. 


Remarks. 


pm. 
k. m. 
3 30 


mm. 
734.2 

'683.7 



608.4 

"597.4" 

"kls" 



"495." 4 
"456.2 

' m.s 

341.8 


28.2 
26.5 
22.0 
21.4 
17.2 

13.6 
13.6 
13.5 
10.3 
8.4 

6.3 
2.3 
1.4 

- 1.7 

- 4.8 

- 4.7 

- 4.6 

- 7.5 
-10.8 
-14.8 

-18.4 
-22.0 
-27.0 
-29.5 
-34.4 

-36.8 
-41.6 
-42.3 
-46.9 
-47.4 

-49.3 
-51.5 
-52.1 
-53.6 
-53.8 

-68.9 

-53.8 
-52.3 
-51.9 
-60.0 


" ""lo^ 


Percent. 
33 
32 
29 


8. 83" W. 
8. 83" W. 
8. 83" W. 
8. 88" W. 
N.83" W. 

N.73"W. 
N.51" W. 
N.29"W. 
N.26"W. 
N.23"W. 

N.20"W. 
N. 16" W. 
N. 14" W. 
N. 13" W. 
N.13"W. 

N. 15" W. 
N. 17" W. 
N. 13" W. 


m.p.s. 
^.8 
6.8 
6.8 
7.3 
10.7 

13.6 
13.7 
13.7 
13.2 
12.9 

13.4 
14.4 
14.9 
14.4 
13.9 

12.2 
11.7 
10.2 
8.6 
10.2 

„.6 
15.0 
19.5 
19.8 
20.4 

22.2 
25.3 
27.4 
32.5 

33.8 

30.0 
25.5 
24.4 
18.0 
16.7 

10.0 
9.9 
9.6 
9.6 
9.6 


Cloudless. 


3 35 












3 39 


0.8 












3 40 


0.0 












3 45 


0.8 

•••■6:8" 

■' "o.'s 



-0.1 

"6:7" 

0.7 
'"6," 7 
""6."9 

""0.6 

■'"6.5" 

■6."2" 
■ "6;2 

0.0 

"■-6."2" 
■-6.'2 


46 

52 
65 
57 
61 
65 

63 
62 
67 








3 50 








3 64 
3 55 


Inversion. 


4 01 


53 1 N. 10" W. 
53 N.18"W. 




4 07 


53 
69 
67 
60 


N.22"W. 
N.21"W. 
N. 19" W. 
N.22" W. 




4 13 


289.4 
■■255."8 

" "2i2."6" 

""i76.'2 

' i26.3" 

96.9 
■■'86.8" 

'"7i.'i 




4 18 


48 1 N. 28" W. 

47 N.25"W. 
46 N.19"W. 
46 N. 19" W. 

46 1 N. 18" W. 
46 1 N. 18" W. 

46 N.14"W. 
46 N. 9"W. 
46 N. 8" W. 
46 N. 10" W. 

46 1 N.11"W. 

47 1 N. 8" W. 
47 N. 9" W. 
47 N. 13" W. 
47 i N. 12" W. 




4 24 








4 28 








4 35 




4 38 
4 42 


Inversion. 


4 43 




4 48 


46 


N. 10" W. 
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Table X. — Free air data by swinding balloons (JSepUmJber^ 1909- March, 2^/i )—Contd. 

FIRST SERIBS, OMAHA-Contioued. 

SEPTEMBER 30» 1900. 





Alti- 
tude. 


Pres- 
sure. 


Tem- 
perature. 


loom. 


Relative 
humid- 
ity. 


Wind. 




Time. 


Direction. 

S. 36» E. 
8. 36' E. 


Veloc- 
ity. 


Remarks. 


p. 111. 
h. m. 
2 50 


m. 
312 
500 
1000 
1028 
1454 

1832 
2000 
2399 
2534 
3000 

3500 
4000 
4159 
4500 
6000 

5139 
5842 
6000 
7000 
7370 

8000 
8762 
9000 
9283 
9677 

10000 
10700 
11000 
11812 


mm. 
735.8 

■ '676.'6' 
643.2 

615.0 

"574.5' 
565.2 

"46i.'2" 

405.6 
369.0 

........ 

297.6 

■"24i'9" 



21.5 
19.7 
15.5 
15.2 
14.3 

14.3 
12.8 
9.0 
8.7 
3.5 

- 1.8 

- 7.3 

- 9.1 
-11.4 
-14.6 

-15.5 
-23.9 
-25.3 
-33.9 
-37.2 

-43.8 
-50.7 
-52.8 
-55.2 
-56.2 

-57.7 
-flO.9 
-62.1 
-66.2 




Percent. 
54 


m.p.ir. 
2.2 
2.2 
2.2 
2.2 
2.2 

4.2 
4.8 
6.0 
6.0 
5.8 

5.5 
5.3 
5.2 
4.8 
4.1 

4.0 
7.5 
7.7 
8.5 

8.8 

9.1 
9.7 
9.8 
9.9 
13.4 

13.3 
1.3.1 
12.3 
10.2 











S. 36- E. 
8. 36» E. 
S. 75« E. 

N.30" W. 


Cloudiess. 


3 04 


0.9 
0.2 

0.0 






3 06 




Isothermal. 


3 06 










N.27'»W. 
N.2r W. 
N.ll-W. 
N. W W. 




3 11 


0.9 
0.2 






3 12 


















N.21* W. 
N.27»W. 
N. 29^ W. 
N.32-W. 
N.38«W. 

N.39«W. 
N.45» W. 












3 21 


1.1 




















3 28 


0.7 
1.2 






3 32 










N. 45« W. 
N.45' W. 
N.45'»W. 

N.47' W. 












3 41 


0.9 •.... 

1 




3 49 


1.0 




N. 49" W. 
N.52»W. 
N.57" W. 
N.83-W. 

N.80»W. 
N.73'W. 
N.74'* W. 
N.78«W. 










3 52 


0.9 
0.2 

■■"6.5 






3 54 












4 00 










4 06 


0.4 













. OCTOBER 4, 1909. 



3 38 


312' 

500 
824 
979 
1000 

1 
1500 
1637 , 
2000, 
2235 1 
2500 

2924 
10273 
11000 
12000, 
12489 < 


737.5 1 

'eoi^s' 

682.9 
1 

"632.*i": 

1 

588.1 

540.1 
195.5 

1 

139. i 1 


26.2 
24.4 
21.5 
21.5 
21.3 

15.6 
14.2 
9.3 
6.1 
4.0 

0.7 
-52.6 
-54.5 
-57.2 
-68.S 


53 


S. 64* E. 
8. 64« E. 
8. 64" E. 
8. W W. 
8. 19' W. 

8. 19" W. 
S. 19* W. 
8. W W. 
8. 15* W. 
8. 14- W. 

8. 12- W. 


1.7 
1.7 
1.7 
3.2 
3.2 

3.2 

3.2 
3.7 
4.0 
3.7 

3.4 


Few Ci.-St. NW. 


3 42 
3 43 


0.9 

0.0 


Isothermal. 








3 47 1 


1.1 




3 51 


1.4 




3 55 


0.8 

0.7 


Clock stopped. 
Clock started. 










1 










1 


0.3 1 








1 


1 









23800—12 
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Table X. — Free air data by bounding haUoons {Septernbery ISOS-Marchy 1911) — Contd. 

FIRST SBRIBS, OMAHA— Continued. 

OCTOBER 5, 1909. 





AlU- 
tude. 

fii. 
312 
500 
780 
886 

1000 

1500 
1894 
2000 

2500 
2777 

3000 
3029 
3500 
4000 
4452 

4612 
5000 
6000 

6170 
6238 

7000 
7476 
8000 

8913 
9000 

10000 
10011 
11000 
11668 
12000 

12756 
12939 
13000 
14000 
14286 


Pre*, 
sure. 


Tem- 
perature. 


it 
loom. 


Relative 

humid- 

ity. 


Wind. 




Time. 


DirettioQ. 

8. 42* E. 
8. 42' E. 
8. 42« E. 
8. 2'W. 
8. 4»W. 

8. 15* W. 
8. 2:r W. 
8. 23- W. 
8. 23* W. 
8. 23« W. 

8. 23« W. 
8. 23» W. 
8. 26« W. 
8. 28» W. 
8. 30- W. 

8. 36" W. 
8. 36^ W. 


Veloc- 
ity. 

m.v... 

A.1 
4.7 
4.3 
4.6 

0.2 
7.5 
7.5 
7.4 
7.4 

7.5 
7.6 
5.9 
4.3 
3.0 

3.5 
3.6 
3.6 
3.6 
3.6 

3.5 
3.5 
2.4 
0.4 
0.7 

3.7 
3.7 
6.6 
6.9 
6.7 

6.1 
5.8 
5.6 
3.4 
2.7 


Remarks. 


3 03 


738.6 

"ew.'i' 

691.6 

"eke 

"562.'3' 

*'536.'4" 

'*447.'a' 
438.1 

"366.'i' 
352.8 

"296.*7' 






27.0 
26.0 
23.5 
22.8 
21.9 

17.7 
14.6 
13.3 
7.5 
4.1 

3.8 

3.7 

- 0.4 

- 4.9 

- 8.9 

- 8.9 
-12.5 
-21.7 
-23.3 
-23.5 

-30.3 
-34.6 
-38.8 
-46.7 
-47.6 

-67.5 
-57.6 
-61.3 
-68.8 
-63.3 

-62.1 
-62.9 
-62.7 
-58.9 

-67.8 


Percent. 
46 


Cloudless). 


3 06 


0.9 
0.7 






3 07 












' ' 








3 12 


0.8 






















3 17 


1.2 












3 is 


0.2 




















3 26 


0.9 
0.0 




Iflothermal. 


3 27 


















8. 36» W. 




3 35 


0.9 
0.3 




8. 36* W. 
8. W W. 

8. 10» W. 
8. 10" W. 
W. 

w. 

N.64«W. 

N.54-W. 
N.54»W. 
N.59- W. 
N.62-W. 
N.65* W. 

N.71«W. 
N.37-W. 
N.37«W. 
N.37»W. 




3 36 












3 42 


-aVj:::::::::: 




3 60 


0.8 




















3 56 




i.6 












4 05 


0.4 




Inversion, 








4 11 


-0.2 
0.6 






4 12 




















4 19 


-6.4 




N.37»W. 


iCa .oon buret. 
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Table X. — Free air data by sounding balloons (September, 1909- March, 1911) — Contd. 

FIRST SBRIBS, OMAHA— Continued. 

OCTOBER 6, 1909. 





AlU- 
tude. 

m. 
312 
500 
1000 
1440 
1500 

2000 
2500 
2692 
3000 
3060 

3500 
3911 
4000 
4500 
5000 

6090 

365 
500 
1000 
1186 

1500 
2000 

2500 
2535 
2812 

3000 
3409 
4000 
4500 i 
4656 1 

5000 
5738 
6000 
6777 
16884 1 


Pres- 
sure. 


1 

Tem- 
perature. 

1 


100 m. 


Relative 

humid" 

ity. 


Wind. 




Time. 


Direction. 

8. 6«W. 
48. 5*W. 


Veloo- 
ity. 

13.4 
13.4 
13.4 
13.0 

12.6 
12.2 
11,7 
12.8 
13.2 

13.7 
14.2 
13.2 
12.2 
11.2 


Remarks. 


p,m. 
h.m. 
3 58 


mm. 
734.2 

"646.*2" 

"556.1" 
"53i.9' 

"479.3 

411.9 
720.5 

"663.7' 

"se&s" 

646.9 

■ "sra'o' 



'435.6' 

"377.*7 

'*328.'2' 
82.5 


1 -c. 

28.5 
1 27.3 

24.2 
1 21.4 

20.9 

15.8 
10.7 
8.6 
9.3 
1 9.4 

6.2 
2.8 
2.4 

- 2.5 

1 -7.2 
-2L-? 

26.1 
22.7 
21.4 

18.6 
13.8 
9.3 
9.0 
10.1 

8.8 
5.4 
0.3 

- 4.6 

- 6.2 

- 9.4 
-16.4 
-18.3 
-24.6 




Per cent. 
27 










8. 6»W. 
8. 6«W. 
8. 7«W. 

8. W W. 
8. 14" W. 
8. 16- W. 
8. 50" W. 
8. 66» W. 

S. 60« W. 
8. 64» W. 
8. 66« W. 
8. 70- W. 
8. 75* W. 


Cloudless. 


4 02 


> 0.6 




























4 07 


1.0 




Inversion. 








4 08 


-0.2 












4 11 


0.8 




























4 15 


0.8 , 




8. 77- W. 


10. 2 One bAlloon burst. 


14 42 












i : . 














4 58 


0.6 1 


























1 






5 23 I 


6.9 1 
-0.4 1 






Inversion. 


fi 26 




::::::::::::!:::::::: 












5 37 


0.7 




1 








1 




' 


... .....^. ....... ..| 


1 .... 




5 55 


1.0 






Cloclc stopped. 






1 


1 


6 13 • 


0.9 














;...!.!.' 


6 28 1 


6.8 
















1 




-88.8 


:::::::: ::::::::::i 






: , 


1 1 







1 Second ascension: After the balloons had landed the burst balloon evidently became detached; the 
remaining balloon again ascended. 
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Table X. — Free air data by sounding balloons {September^ 1909-Mareh^ iPii)— Contd. 

FIRST SBRIJSS, OMAHA— Continued. 

OCTOBER 7» 1000. 



Time. 


Alti- 
tude. 

m. 
312 
500 
1000 
1253 
1500 

2000 

2401 
2500 
3000 
3213 

3485 
3600 
4000 
4312 
4600 

5000 
6905 
5847 
6000 
6840 

7000 
7801 
8000 
8826 
0000 

0742 
10000 
10778 
11000 
11647 

12000 
12600 
13000 
13533 
14000 
14989 


Pres- 
sure. 

mm. 
728.6 

"654 "7" 

"m.'i 

500.6 
'452*7' 

"383*4" 
371.1 

■■326.'4" 

"286*3" 
"347*8" 

216.0 

■"i86.*i' 

"i66."6" 

"iio.'s" 

"'i22."o" 
"*98.'2' 


Tem- 
perature. 


At 
loom. 


Relative 

humid- 

ity. 


Wind 
Direction. 


Veloc- 
ity. 

m.p.9. 
16.8 
15.8 

16.8 
15.8 
17.2 

10.0 
22.1 
22.0 
22.0 
21.0 

26.3 
26.3 
26.3 
26.3 
25.2 

22.5 
10.2 


Remarks. 


p. in. 
h. m. 
3 00 


27.8 
26.5 
23.0 
21.2 
18.6 

13.3 
0.0 
8.1 
3.7 
1.8 

2.2 
2.1 

- 1.2 

- 3.1 

- 4.8 

- 8.7 
-14.1 
-13.6 
-14.5 
-10.0 

-21.1 
-27.6 
-20.2 
-36.0 
-37.3 

-43.4 
-46.5 
-51.2 
-52.7 
-66.0 

-65.0 
-66.6 
-54.8 
-53.2 
-53.1 
-52.0 


" "6.7" 



...„.^. 

"'6.0 
0.0 

" 'o.'e' 



0.0 
0.0 

" "'o.'e* 
""0.% 

'6."8 

0.8 

"o.'s* 

■ ""o.'e" 

'o.'o* 
"-6J3" 
"""o.'o" 


Percent. 
33 
34 
37 

38 

50 
54 
55 
50 
61 

53 
63 
55 
57 
56 

54 
52 
54 
54 
54 

64 
53 
53 
52 
62 

62 
52 
52 
52 
62 

52 
62 
51 
50 
40 
48 


8. 6'E. 
S. 6°E. 
S. 4'E. 
S. 4'E. 
S, 2«E. 

S. 

S. 2"W. 
S. 3MV. 
S. 8*W. 
8. 0*W. 

8. 14" W. 
8, H^ W. 
8. 14« W. 
8. 14- \V. 
8. 14" W. 

8. n* w. 

8. 12- W. 








3 12 


0/10 A.-St. S8W. 






3 15 









3 18 
3 10 


Inversion. 






3 22 








3 27 
3 28 


Balloon in clouds. 
Inversion. 










3 31 
















3 36 
















3 40 
















3 44 
















3 48 
















3 61 






Inversion. 










3 66 
















4 00 
















4 05 

















OCTOBER 0, 1000. 



3 17 


312 ' 
500 
884 
1000 
1264 


731.0 

'esi'o' 

**663."5" 


0.8 . 
H.l . 
5.0 
5.1 . 
5.1 


"*6.".s' 
-o.i 


84 
80 
100 
100 
100 


NW. 
NW. 
NVV. 
NW. 
NW. 


"... 10/10 St. NW. 


3 19 


Balloon in clouds. 


3 20 


' Inversion. 
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Table X.—Free air data by sounding balloons {September^ 1909-Marchf 1911)— Contd, 

FIRST SBRIES. OMASA— Continued. 

OCTOBER 10. 1909. 





Alti- 
tude. 

m. 
312 
500 
1000 
1406 
1500 

1692 
2000 
2500 
3000 
3500 

3629 
4000 
4500 
5000 
5635 

5894 
6000 

7000 
8000 
8046 


Prea- 
flure. 

mm. 
729.7 

'■638.'2' 

616.1 
........ 

482.7 

' 376.7" 
357.9 

"'264.i" 


Tem- 
perature 


Jt 
100 m. 

■**6."7" 
0.1 

0.4 

""o.s 

0.0 

"■ o.'s" 


Relative 
humid- 
ity. 

Percent. 
80 
75 
62 
51 
59 

76 
79 
85 
90 
96 

97 
95 
92 
89 
85 

76 
75 
63 
50 
49 


Wind. 


Remarks. 


Time. 


Direction. 

N.23'»W. 
N.23''W. 
N. 23* W. 

N. 23- W. 
N. 19- W. 

N. 13- W. 


Veloc- 
ity. 


p m. 
k. m. 
2 59 


10.4 
9.1 
5.2 
2.4 
2.3 

2.2 
1.0 

- 1.0 

- 3.1 

- 6.3 

- 5.8 

- 8.8 
-12.6 
-16.4 
-21.2 

-21.1 
-21.9 
-30.6 
-38.0 
-88.4 


m. p. s. 

17.9 
17.9 
17.9 
17.9 
19.8 

23.7 


7/10 St NNW. 


"'"3 "63' 


Lt. rain. 


3 04 


Balloon in clouds. 



























3 11 
































3 17 






Inveision. 


3 18 
































3 25 

















OCTOBER 11, 1909. 



3 09 I 



'3"i2"l 



3 16 



3 22 
3 23 



3 28 



3 29 



3 36 I 

3 37 I 



3 42 
3"46 



3 48 
3"53 



3 58 , 

4 01 I 



4 09 

■4" i2 ! 



4 15 



312 
500 
1000 
1100 
1500 

2000 
2080 
2500 
3000 
3500 

3596 
3806 
4000 
4500 
4965 

5000 

5075 
6000 
7000 
72HI 

7562 
8000 
8582 
9000 
9564 

10000 
10161 
11000 
11508 
12000 

13000 
13140 
13661 
14000 
14674 

15000 
15791 
16000 
16685 
17000 

18000 
18041 



736.0 



665.9 
"586.*9 



477.6 
463.8 



387. 6 ; 



4.6 
2.0 

- 4.8 

- 6.2 
-11.9 

-16.8 
-17.7 
-21.3 
-25.6 
-30.0 

-30.8 
-30.8 
-32.2 
-35.8 
395.0 I -39.2 

-39.2 
-39.2 
-44.1 

-49.4 

-.)0.8 

-50.4 
-51.9 
-53.8 
-53.0 
-51.9 

-52.2 
-52.3 
-51.7 
-51.4 
-.52.4 

-54.6 
-M.8 

-52.8 
-5.3. 1 
-53.0 I 

-53.7 
-.53.8 
-53.6 ' 
-52.5 I 
-52.4 I 

51.8 I 
51.8 



1.4 



1.2 



0.9 
0.0 



0.7 



2H4.0 
271.8 

"234.2 

mg 

I i84."3'| 
f i49.'4" 



0.5 



106.3 
92.' () 

'77.'?" 



0.3 
-6.2 



0.1 



-0.1 



0.2 
-0.4 



N. 24- W. ■ 
N. 24- W. 1 
N. 24* W. , 
N. 24- W. I 
N. 28- W. I 

N. 32- W. , 
N. 35- W. 



10.7 
16.7 
16.7 
16.7 
18.4 

20.0 
21.2 



0.0 



6.4 



-0.1 



55.2 -i 



-0.1 



4/10St.-Cu. NW. 
Lt. snow. 

Balloon in clouds. 

Isothermal. 
Isothermal. 

Inversion. 



Inversion. 
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Tablb X. — Fru air data by sounding balloons {September ^ 1909- March, 1911)— Conid. 

FIRST SKRIB8, OMAHA— Continued. 

OCTOBER 12, 1909. 



Time. 



Alti- 
tude. 



m. 
312 
fiOO 
1000 
1209 
1500 

1819 
2000 

2045 
2500 
3000 



3500 
4000 

4185 
4500 

5000 

5036 
5051 

eooo 



7000 
799B 
9000 
9392 
10000 

llOOO 
11320 
12000 
13000 
13078 

14000 
15000 
16000 
IG0I5 
17000 

18000 
19000 
19212 
20000 
20177 

21000 
22000 

23000 
23653 
24000 



3 53 24119 I 



Prw- 
sure. 



2 


HI. 1 

m. ' 
33 




2 


36 ! 


2 


40 


2 


41 ' 





2 


1 
46! 




2 


60' 


1 


2 
2 


53 1 

56 


2 


50 


3 


04 


3 


0. 




3 


15 




3 


20 




3 


28 






3 


38 


3 


42 






3 


49 



735.0 



666.6 
607.0 



680.4 



502.9 
445*3 



397.3 ' 
350.9 ; 



310.9 I - 



Tem- 
perature. 



3.2 
1.3 

- 3.7 

- 6.8 

- 8.4 

-11.3 

- 9.3 

- 8.8 
-10.3 
-11.9 

-12.8 
-13.4 
-14.6 
-15.0 
-16.5 

-18,8 

-19.0 

-23.9 

24.0 

24.2 



264.5 I 
*2i6.'6"j 



162.1 



123.6 I - 



78.8 



I *^'^ . — 



42. -; 



25.9 



24.3 



-25.2 
-31.2 
-37.7 
-40.2 
-43.9 

-49.9 
-51.8 
-52.0 
-52.4 
52.4 

-51.5 
-50.6 
-49.6 
-49.6 
-49.7 

49.8 
50.0 
.50.0 
37.0 
33.9 

-31.7 I. 
-29.0 '. 
-26.3 . 
-24.4 
-26.5 '. 
I 
-27.2 , 



Jt 


Relative 


loom. 


humid- 
ity. 




Per cent. 




48 




47 




47 


1.0 


46 




56 


0.9 


67 




52 


-1.1 


48 




44 




36 


0.3 


33 




31 




28 


0.2 


26 




25 




24 


0.5 


23 


0.5 


23 





23 



Wind. 



Direction. 



0.0 ; 



0.6 



0.6 



0.6 

6. 6 I 



-6:ii 



0.0 



-0.3 



0.3 



N.61* 
N. 61- 
N. 61* 
N. 61" 
N. 6r 

N. 61" 
N. 57" 
N.55' 
N. 56- 

N. 58" 



W. 
W. 

^^ 

w. 

w. 
w. 
w. 

W. I 

w. 



Veloc- ' 
ity. ; 



7.8 I 
7.8 
7.8 , 
7.8 I 

8.4, 

9.2 
12.0 
14.1 
16.2 
18.0 



RemarlcH. 



5/10 Cu. NNW. 



Inversion. 



N. 59** W. ' 19.3 ' Balloon in clouds. 



23 : 

22 
19 
21 
22 
20 

19 1 
18 I 
19 

20 I 
20 ; 

20 
19 
18 
18 
18 



18 |. 
17 I. 
17 . 

17 . 
17 . 
17 . 
17 . 
16 . 



Inversion. 



Digitized by 



Google 



BF/AIR — FHEK AlK DATA: SOIINPINO BATyLOONS. 



221 



Table X. — Fre^ air data by sounding balloons {September ^ 1909- March ^ J 911) — Coiitd. 
FIRST 8SRIES, INDIAKAPOL.IS. 

SEPTEMBER 27. 1909. 



Time. 



Alti- I Pres- 
tude. sure. 



p. m. 1 
h. m. I 
4 23 , 

'"'4"28'| 

4 32, 
'*4'*33 • 



4 39 I 



4 48 I 



m. 
212 
500 
1000 
1119 
1500 



mm, 
748.4 I 



Wind. 



Tem i< Relative 

pel^Sre. i00m-l»»\?j;j»<l-| 

I I ^^^- Direction. 



670.2 



1884 , 607.9 ' 

2000 I ' 

2091 I 591.8 

2500 

3000 , 



r 



3035 
3500 
4000 
4500 
4590 



523.8 



!8.3 I 



51 , 5034 401.6 

54 i 5534 374.6 I 

... 6000 1 1 

58 , 0288 , 337. 1 

I I I 



•(7. 
14.8 
10.3 
2.6 
0.7 

- 5.4 

-11.4 
-11.1 
-10.9 

- 9.7 

- 8.2 

- 8.1 
-12.3 
-16.8 
-21.3 
-22.1 

-23,1 
-28.0 
-32.5 
-86.2 



I 



' Per cent. I 

56 N.22"E. 

' 60 I N.14"E. 

I 63 I N. 

1.6 1 64 N. 2»W. 
71 ! N. 



78 N. 

75 N. 

72 N. 

55 , N.IS^E. 

35 I N.WE. 



1.6 



-0.2 ! 



-0.3 , 



0.9 



0.2 

1.0 I 



27 



N.15-E. 
N.lirE. 

N. 8''E. 
N. 4*E. 
N. 3'E. 

N. 
N. 
N. 
N. 



Veloc- 
ity. I 



Remarks. 



9. p. $. 

3.6 
4.7 
6.4 
6.8 
6.4 

6.1 
6.8 
7.5 
8.9 
10.5 

10.6 
13.6 
16.7 
19.8 
20.3 

20.3 
21.4 
23.4 
24.6 



2110 Cu. N. 



Inversion. 



Balloon burst. 



SEPTEMBER 28, 1909. 



4 53 


212 
500 
1000 
1500 
2000 

2071 
2500 
3000 
3500 
3581 

4000 
4500 
4782 
.5001 
6000 

6027 

7000 
7030 
HOOO 
8058 

9000 
9067 
10000 
10129 
11000 

11189 


743.2 

597.2 
■■497.2" 

"mi" 

416.2 
365.4 

"m.i)' 

"'279.'2" 

■ '242.2 

' ■269'2* 


181.2 


17.6 
16.9 
15.7 
14.5 
13.3 

13.1 
9.8 
6.0 
2.1 
1.5 

0.1 

- 1.6 

- 2.5 

- 2.1 

- 8.5 




54 S. 46« W. 
S. 46*W. 


4.6 
4.5 
4.6 
4.7 

4.8 

4.8 
6.0 
5.3 
5.5 

5.7 

.5.5 
5.3 
5.2 


6/10 A.-Cu. W. 

Inversion. Balloons 
clouds. 








t S. 61*W. 








S. 77" W. 








N.SS^W. 




5 00 


0.2 


! N.88**W. 






' N.82'*W. 








N.72"W. 








1 N.58*W. 




5 05 


0.8 


' N.55''W. 






N.,5.5'W. 

N.55*'W. 








5 09 


........ 

0.3 
-0.2 


N.55"' W. 


in 


5 10 














5 14 


- 8.7 
-!.'». 2 
-15.4 
-23.4 
-23.9 

-29.3 
-29.7 
-34.0 
-34.6 
-39.8 

-40.8 


0.7 


1 














5 18 


0.7 
















5 23 


0.8 















.'. 27 


0.6 


' 1 






1 




5 33 


5 










1 






5 40 


0.6 
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Table X. — Free air data by sounding balUxmM (September y 1909^March, i9ii)— Contd. 

FIRST SBRIE8, INDIAKAPOI^S— Continued. 

SSPTSMBER 30, liXM). 



Time. 



k. m. 
3 50 



3 57 
■4"02 



4 


10 






4 


21 


4 


29 


4 


37 



4 52 
4 58 



5 06 



Alti- 
tiKle. 



m. 
212 
500 
1000 
1500 
2000 

2026 
2S00 
2962 
3000 
3500 

4000 I 
4385 
4500 ' 
5000 
6000 ; 

6030 
7000 
7264 
8000 

8535 

9000 
9996 
10980 
12000 
12538 



Pres- 
sure. 



Tem- At 
perature. loom. 



' Relative 
humid- ' 

: ity. ! 



Wind. 



mm, 
743.5 



506.8 



530.5 



304.6 
"256.'2' 



206.1 
178.1 



I 



17.2 

14.6 ! 

10.0 
5.3 ' 
0.8 

0.6 
3.1 , 
5.6 
5.5 
2.4 



•I -' 



0.6 
445. 2 { - 3. 

- 3.8 

- 8.0 
-16.6 



360.0 -16.8 
-24.8 
-26.9 
-33.0 
-37.4 



141.5 - 



40.3 
46.5 
46.0 
50.0 
52.3 



13000 ; -53.4 

14000 1 -.'W.6 

5 20 \4Mb 102.8 -M.9 



0.9 



-0.5 



0.6 



0.8 



0.8 
'6.8 



0.6 
-0.1 



0.4 



Direction. 



0.2 



Veloc- 
ity. 



HI. 






1 

m. p. a. \ 


M 


N. 




6.4 


t4 


N,72« 


W. 


5.9 


74 


N.72« 


W. 


6.2 


84 


N.72' 


w. 


7.3 


94 


N.72« 


w. 


8.4 


95 ' N.72- 


w. 


8.4 


70 : N.56" 


w. 


las 


44 N.40'' 


w. 


13.3 


44 ; N.40* 


w. 


13.3 


39 


N.44* 


w. 


14.7 ; 


34 


N.47" 


w. 


16.1 ' 


30 


N.50» 


w. 


17.3 1 


30 


N.sr 


w. 


17.3 1 


30 


N.55* 


w. 


17.4 


29 


N.W' 


w. 


17.5 


29 


N.fJ* 


w. 


17.5 


29 


N.64* 


w. 


16.9 


29 


N.64« 


w. 


1ft. 7 1 


29 








?9 






29 






29 






29 






29 






29 






29 






29 






?9 












1 



Remarks. 



2/10 St.-Cu. NW. 



InvoTBion. 



1ft. 7 I Balloon in clouds. 



Inversion. 
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Tablb X. — Free air data by sounding balloons {September, 1909- March, 1911) — Contd. 

FIRST SERISS, IKDIANAPOIilS— Continued. 

OCTOBER 30, 1909. 



Time. 



p.m, 
3 35 



3 


42 


:::::::::i 


3 


50 


1 




4 


Oil 

1 


...... .| 


4 


10 


4 


14 


:::::::::i 


4 


27 


4 


37 


:::::::::i 


4 


4A 


:::::::::i 


4 


53 


:;:::::::i 


5 


01 


5 


07 


::::: :: 1 


5 


16 



Alti- 
tude. 

m. 
212 
500 
1000 
1500 
1799 

2000 
2500 
2812 
3000 
3500 

4000 
4406 
4500 
5000 
5650 

fiOOO 
63S7 
7000 
8000 
8199 

9000 
9821 
10000 
UOOO 
11632 

lonnn 


Pres- 
sure. 

mm. 

' "m.'h 

*547'6' 

■449,'6" 
■ '382.7' 

"ms* 
"m.z 

"2i3.'9' 
"'i62.'4' 



13000 
13475 
14000 
15000 

15457 
16000 
16735 
17000 
18000 

18807 



122.0 I -i 



Tem- 
perature. 



20.9 
17.1 
14.9 
11.2 
9.0 

8.5 
7.4 
6.7 
5.4 
2.1 

- 1.3 

- 3.9 
-4.7 

- 8.4 
-13.4 

-15.7 
-18.2 
-22.7 
-30.1 
-31.6 

-37.0 
-42.4 
-43.6 
-60.2 
-54.3 

54.2 

53.8 
53.6 
53.8 
54.1 



89.5 
'73.' 4 




•I I, 



57.3 



-54,3 
-55.8 
-68.4 

-58.2 
-57.3 

-57.0 










0.7 












0.2 















0.7 












6.8 








0.7 








6.7 






0.7 








0.7 






1 


0.0 








0.0 






0.3 









1 


-0.1 





Wind. 



Relative . 

humid- I 

ity. I 



Per cent. 
43 



Direction. 



N.45'E. 
N.SO'E. 
N.56*»E. 
N.56»E. 
N.56''E. 



Romarks. 



Veloc- 
ity. 



.p. a. I 
3.6 
3.8 , 
4.2 

4.6; 

4.8 ' 



ClotidlesB. 



N.60-W. 


4.9 


N.eo'W. 


5.2 


N.60' W. 


5.4 


N.59''W. 


6.4 


N.58-W. 


9.0 


N.56-W. 


11.6 


N.65'»W. 


13.6 


N.56'W. 


13.6 , 


N.54'W. 


13.8 t 


N.Sl'W. 


13.9 1 


N.5rW. 


17.2 


N.5rw. 


ao-4 , 


N.51*W. 


20.2 


N.SO^W. 


20.0 


N.oO^W. 


20.0 


N.50'W. 


23.9 , 


N.50-W. 


27.8 


N.50*W. 


2&.X 


N.60«W. 


29.9 


N.50* W. 


30.9 Invereion 


N.50'W. 


31.7 


N.50«W. 


33.6 


N.50" W. 


34.6 1 


N.50* W. 


31.3 ; 


N.50*W. 


25.3 1 


N.50«W. 


22.2 


N.50*W. 


16.3 


N.50* W. 


0.9 Inversion 


N.50»W. 


6.5 


N.50^W. 


5.2 



N.60» W. 



4.8 
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Table X.—Frec air data by soutuiiny balloons {JSei)tenibery VJ09- March^ 1911) — Could. 

FIRHT 8SR1BH, IN DI AN APOIilS— Continued. 

OCTOBER 5, 1909. 



2 


57 




3 
3 


05 
08 , 


3 


12 




3 


17 


3 


23 


3 


30 


3 
3 
3 


34 
39 
43 


3 

3 
3 


49 

... .! 





Alti- 
tude. 


Pres- 
sure. 

mm. 
749.9 

"'663.' 7' 

017.7 

' '526.'6" 

"'448."6' 

'343.6' 
"299.9 

240.8 
"i97.'9" 
"i73.'4' 

121.8 
114.3 
106.8 


Tem- 
perature. 

18.8 
16.1 
11.0 
9.6 
10.1 

10.8 
9.8 
6.8 
3.7 
2.8 

0.6 

- 2.4 

- 5.0 

- 5.6 

- 9.6 

-17.5 ', 
-21.2 1 
-25.5 ' 
-29.1 
-33.0 

-39.8 
-45.9 1 
-48.0 ' 
-49.2 
-49.6) 

-49.5 
-49.5 
-49.4 
-45.4 
-39.0 , 


A t 
loom. 

*'6.'9' 
-0.2 

' "6*6 

o-'e' 


Uolativo 
humid- 
ity. 


Wind. 




Time. 


Direction. 

N.22»E. 
N.26'E. 
N.33'»E. 
N.36-E. 
N.46-E. 

N.55-E. 
N.51*E. 
N.41- E. 
N.32«E. 
N.30'E. 

N.25»E. 
N.18-E. 
N.13«E. 
N.13-E. 
N.12*E. 

N.10*E. 
N. 9* E. 
N. 9* E. 
N. 9«E. 
N. 8»E. 

N. r E. 
N. 6'E. 
N. 6»E. 
N. 4« W. 
N. 4- W. 

N.WW. 
N. 18" W. 
N.22»W. 
N.34* W. 
N.44'»W. 


Veloc- 
ity. 


Remarks. 


3 22 


m. 
212 
500 
1000 
1238 
1500 

1834 
2000 
2500 
3000 
3143 

3500 
4000 
4432 
4500 
5000 

0000 
6463 
7000 
7454 
8000 

9006 
10000 
10347 
11000 
11232 

12000 
13000 
13580 
14011 
14482 


Per cent. 
47 
51 
57 
00 
50 

39 
36 
29 
23 
21 

21 
21 
21 


3.5 
4.3 
4.6 
6.2 

7.9 
7.4 
6.1 
4.8 
4.5 

5.0 
5.8 
6.3 
6.6 
7.8 

10.1 
11.3 
12.0 
12.5 
11.9 

10.9 
15.2 
16.5 
16.7 
16.7 

18.3 
20.3 
21.5 
14.7 
20.8 


Cloudless. 






3 26 


Inversion. 


3 28 












3 33 




" '3*38' 




















3 48 


O.h 












3 53 


0.8 












4 02 


0.7 












4 10 


0.6 












4 16 


0.2 




Inversion. 
















4 30 


0,0 
-1.0 
-1.4 






4 36 






4 44 




~~ 









748.4 



212 

500 
1000 
1507 
1997 

2500 

3000 

3500 

4000 

4026 471.8 

4,500 

5000 I 

fiOOO 

(iaoo 349. K 

7(M)0 



642.4 
602.9 



4 
4 


04 

08 1 


4 


13 


4* 


'A) 


...^. 


35" 



7043 

8000 

9000 

10000 

10251 19fi.8 

11000 

12000 , 
l.KKK) 
13081 
14(K)0 

I.tCXK) 
KilXX) 
10297 
170(K) 
18000 

19000 
19448 : 



320.* 



125.0 -6 




-.51. 9 
-50.4 



OCTOBER 6, 1909. 



s. 


70«E. 1 


2.2 


s. 


67»E. 


2.0 


s. 


fi2«E. , 


1.7 


s. 


.58- E. 1 


1.3 


s. 


4o"E. 


2.5 



S. 62* E. 
8. 78* E. 
N.35*E. 
N.35«E. 
N.3.5'' E. 

N.35"E. 
N.35-E. 
N.54'»E. 
N.60-E. 
N.(K)"E. 

N.60"E. 
N.7o«E. 
N.65"E. 
N.7r E. 
N.72°E. 

34 N.59"E. 

.34 I N.25»E. 

M I X. 15° W. 

.34 I N. 1.5'' W, 

34 N.2r)"W. 




-0.3 



N. 50" W. 

NT-J" W. 
N.SO" W. 
N.W" W. 
N.4<)» W. 



,34 N.24«W. 
34 I N.24MV. 



3.2 
4.0 
4.3 

4.0 

4.8 

4.0 
4.2 
4.0 
4.0 
4.0 

4.0 
7.1 
10.8 
10.2 
10.1 

11.9 
10.0 
9.C 
9.0 
10.0 

4.5 
5.0 
.5.2 
4.0 
2,0 

2.2 
2.3 



Cloud leRS. 



Inversion. 
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Table X. — Frtt air data by sounding balloons {September, 1909- March, 1911) — Oontd. 
SECOND SERIES, OMAJHA, 

MAY 6, 1910. 





Alti- 
tude. 

m. 
312 
500 
579 
968 


Pres- 
sure. 


Tem- 
perature. 


A t 


Relative 


Wind. 




Time. 


loom. 


humid- 

ity. 

Per cent. 
98 
95 
93 
91 


Direction. 


Veloc- 
ity. 


Remarks. 


4 56 


mm. 
735.0 

"Yn.k' 

676.9 


8.8 
7.0 




N.63«E. 
N.70«E. 
N. 74» E. 


m,p.8. 
h.A 
5.9 
6.1 


10/10 St. E. Heavy rain. 


4 58 

5 02 


6.2 1 i.6 
8.7 1 OR 


Balloon in clouds. 















MAY 7, 1910. 



5 29 


312 
500 
1000 
1048 
1500 

1975 
2000 
2500 
2554 
2922 

3000 
3500 
3708 
4000 
4374 

4500 
5000 
5144 
6«» 


732.9 

"676.3" 

507.2 

"554.'7 
529.0 

■"478.'2' 

'ms" 

'395.*2' 
368.5 


12.0 
9.9 
4.2 
3.6 
0.4 

- 3.0 

- 3.2 

- 6.3 

- 6.6 

- 6.9 

- 7.1 

- 8.6 

- 9.2 

- 9.3 

- 9.4 

-10.3 
-13.8 
-14.8 


........ 

0.7 

o.'e" 
0.1 

'"o.'s 
' " 6.6' 

' '6.'7" 


63 
65 
72 

I! 

n 

80 
78 
62 
58 
86 

87 
88 
89 
80 
68 

62 
56 
53 

48 


N.69»E. 
N.69«E. 
N.eO'E. 
N.69-E. 
N.38*E. 

N. 7«E. 
N. 7«E. 
N.IO-E. 
N.ll'E. 
N.13«E. 


2.7 
3.0 
3.5 
3.7 
7.0 

10.3 
10.5 
15.0 
15.8 
19.8 




*5 '34' 


9/10 A-St. N. 


5 40 









5 43 
5 45 


Balloon in cloud.s. 










5 50 
















5 55 

































6 12 










i 









MAY 8, 1910. 




MAY 9, 1910. 



5 


06 


312 
500 
1000 
1275 
1500 

2000 
2145 
2500 
3000 
3500 

3752 
4000 
4500 
5000 
5294 

6000 
6058 
6070 


735.0 
"656.' 5 

'soi.s 

485.2 

* mi 
"m.b 

359.8 


19.5 . 
18.3 . 
15.0 . 
13.2 
11.4'. 

8.1 . 


' "6.'7 


52 
52 




52 


5 


13 


52 
51 




50 


5 


19 


7.5 . 

5.4 . 

2.5 ,. 

- 0.4 . 

- 1.8 ' 

- 2. 6 , . 

- 4.1 ;. 

- 5.7 . 

- 6.6 ' 

-11.9 1. 
-12.8 1 


0.6 
0.6 

■6."3' 

"'6.'7' 


49 
54 




60 




68 


5 


29 


70 
66 




60 




54 


5 


40 


so 

45 


6 
5 


47 
50 


43 
40 




1 







N.21»E. 


3.6 


N.WE. 


3.6 


N. 8«E. 


3.5 


N. 5*E. 


3.5 


N. 5"W. 


4.5 


N.30«W. 


6.0 


N.40-W. 


7.0 


N.48'»W. 


9.0 


N.64»W. 


11.9 


N.63» W. 


15.0 


N.e9«w. 


16.8 



7/10 A.-Cu. WNW. 



Balloon in clouds. 
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Table X. — Free air data by sounding balloons {September , 1909- March, 1911) — Contd. 

SECOND SERIES, OMAHA— Continued. 

MAY 10, 1910. 





Alti- 
tude. 

m. 
312 
500 
1000 
1162 
1282 

1500 
2000 
2500 
2756 
3000 

3500 
3742 
4000 
4450 
4500 

4M1 


Pres- 
sure. 


Tem- 
perature. 


it 
106 m. 


RelaUve 
humid- 

ny. 


Wind. 




Time. 


Direction. 


Velo(^ 

ity. 

m.p.t. 
1.1 
2.8 
3.2 
3.3 
5.7 

7.5 
12.0 
16.5 
19.2 


Remarks. 


5 02 


mm. 
728.6 

"686.'6' 
651.6 

* 547. 6" 

"'484*4' 
'443*2' 

418.0 


•c. 

24.8 
23.3 
19.1 
17.9 
18.1 

16.6 
12.8 
9.1 
7.3 
5.8 

2.5 
1.1 

- 1.0 

- 4.6 
-4.9 

-8.0 


"■6.*8' 
-0.2 

"o.'?' 

o.'e" 
" "o's' 

0.6 


Percent. 
62 
64 
68 
70 
63 

64 
76 
89 
91 
87 

74 
70 
64 
57 
50 

70 


N.87-E. 
N.87-E. 
N.87»E. 
S. ZV E. 
8. 34* W. 

8. ZV W. 
S. 44* W. 

S. 51 • W. 
S. 55» W. 








5'OS 
5 09 


10/10 A. -St. 8W. 
Inversion. 










5 18 


Balloon in clouds. 










5 25 
















6 32 
















5 41 










... . 







MAY 11, 1910. 



5 18 



5 24 



5 30 



312 
500 
1000 
1135 
150O 



1767 

2000 

5 35 I 2369 
2500 
3000 



5 46 
5 47 



5 55 

6 05 



3500 
3707 
3841 
4000 
4500 

4518 
48M 



736.0 



667.2 



618.2 
'573.3 




15.0 
13.4 
9.0 
7.8 
4.2 

1.6 
2.0 
2.7 
1.9 

- 1.0 

- 3.9 

- 5.1 

- 5.6 

- 6.4 

- 9.1 

-9.2 
-11.8 



1.0 I 



-0.2 ' 



0.6 
0.4 



81 
81 
81 



N. rW. 
N. 2'»W. 
N. 4*W. 
N. 5*W. 
N. W W. 

N.IS'W. 
N. 20* W. 
N.25*W. 



0.5; 
0.6 



10.7 

10.6 

10.5 

10.4 8/10 A.-Cu. NNW. 

10.1 I 

9.8 Inversion. 
10.8 ! 
12. 1 Balloon in clouds. 



MAY 12, 1910. 



5 01 


312 
500 
1000 
1151 
1500 

2000 
2088 
2525 
3000 
3500 

3963 
4000 
4.'500 
4689 
.•5000 

6000 
6292 
7000 
7979 


741.3 
"676.'5* 

',597.' i' 
665.3 

471.1 
4;i4."5 

"346.'9 
'276."6' 


15.1 
13.2 

8.2 
6.7 
3.8 

- 0.3 

- 1.1 

- 1.5 

- 3.3 

- 5.2 

- 6.9 

- 7.2 
-10.4 
-U.O 
-12.8 

-17.1 
-18.3 
-20.9 
-24.4 


■"'i.o' 

""'6."8 
O.l 

0.4 



0.7 

" "6.4 

■ "6.'4' 


31 
32 
33 
34 
36 

37 
37 
30 
33 
36 

.39 
39 
3fi 
3.0 
3.5 

35 
35 
35 
34 


N. 6- E. 
N. 2' E. 
N. 6*W. 
N.WW. 
N.13-W. 

N.n^w. 

N. 18» W. 
N.34* W. 
N.36»\V. 
N.37-W. 

N.38* W. 
N. 38* W. 
N.3,5' W. 
N.34* W. 
N>34' W. 

N. :«r w. 

N.36'W. 


7.2 
7.4 

7.H 
8.0 
8.1 

8.4 
8.4 
12.1 
13. 5 
14.9 

16.2 
17.0 
26. 2 
28.2 
27.7 

26.4 
26.0 


("loudless. 






5 08 




1 




6 15 \ 
5 18 > 








5 29 




' .* . ;i 




h 31 








5 42 


Disappeared. 


3 63 








1 
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Table X.^Free air data by sounding balloons {September ^ 1909- March, 1911) — Oontd. 

SBCOND SBRIES, OMAHA— ContinDed. 

MAY 13, 1910. 



Time. 


Alti- 
tude. 


Pres- 
sure. 


Tem- 
perature. 


At 
loom. 


Relative 
humid- 
ity. 


Wine 
Direction. 


i. 

Veloc- 
ity. 


Remarks. 


p.m. 
A.m. 
5 31 


m. 
312 
500 
1000 
1015 
1500 

1904 
2000 
2500 
2712 
3000 

3500 
4000 
4097 
4500 
5000 

5172 
666S 


mm. 
739.4 

"686.2' 

610.2 

'ssi.i' 

"462."3' 

401.7 
376.7 


18.1 
15.5 
8.7 

a5 

5.1 

2.2 
1.7 

- 0.7 

- 1.7 

- 3.4 

- 6.2 

- 8.9 

- 9.5 
-11.7 
-14.6 

-16.6 


"'■"i.4' 

0.7 
""6."6" 

■ "aV 

0.6 


Percent. 
35 
36 
38 
38 
40 

42 
42 
43 
44 
43 

42 
40 
40 
38 
36 

35 
30 


8. \r E. 
S. W E. 
S. 20* E. 
8. 20- E. 
N.WW. 

N. 18* W. 
N.18-W. 
N.18'W. 
N. 18* W. 
N.21»W. 

N.26«W. 
N.32«W. 
N.33'»W. 
N.33«W. 
N.31»W. 

N.3r W. 
N.30«W. 


m.p.,. 

2.3 
2.7 
2.7 
6.0 

8.5 
8.6 
9.5 
9.8 
10.4 

11.4 
12.5 
12.7 
13.5 
14.6 

15.0 
18.2 








5 37 


2/10Ci.-8t.W. 


5 42 








5 46 








■'s'm' 








6 05 
6 17 






! 





MAY 15, 1910. 



4 59 


312 
500 
522 
1000 
1413 

1500 
1901 
2000 
2500 
3000 

3362 
3500 
4000 
4427 
5000 

5162 


730.4 
"7i2.'2' 
"'638.'7"l 

"wi.'e' 


12.4 
7.9 
7.5 
5.2 
3.1 

3.6 
6.0 
5.5 
2.9 
0.4 

- 1.4 

- 2.5 

- 6.7 
-10.0 


" "2.'2' 
■ "6.'5' 

"-6.'6" 

0.5 
*'6.'8' 


89 
94 
94 
91 
80 

86 
72 
68 
55 

43 

27 
27 
27 
27 


S, 35« W. 
8. 24* W. 
8. 24« W. 


3.1 
6.2 
6.2 


10/10 8t. 8W. Li. rain. 


5 01 


Balloon in clouds. 


5 09 






Inversion. 










5 11 
































5 21 


502.2 1 
""438."3"! 
























5 29 
















5 38 


398,6 . 






17 





















MAY 17, 1910. 



4 54 


312 
500 
861 
1000 1 
1374 1 

1500 1 
2000 1 
2'-r22 
2500 1 
2769 


735.0 
' '688."8' 
"647.'i" 

"582.'9" 


18.2 
15.3 
9.8 
8.4 
4.7 

4.1 
1.8 
0.8 


"""i"5' 
' "'i.o'i 

" "6."5" 

1 


38 
38 
39 
41 
46 

46 
47 
47 
34 
21 


N.56»W. 
N.54«W. 
N.52«W. 
N.53»W. 
N.54«W. 

N.55»W. 
N.66-W. 
N.57»W. 
N.48^W. 
N.40-W. 


1 
6.3 

6.8 1 Cloudless. 
7.8 ' 
8.6, 
10.0 

10.2 1 
10.5 1 
10.7, 
12.5 
15.6' 




4 68 






5 03 








5 09 




5 20 


545.3 




1 
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Table X.—Fren air data by tounding balloons (Septenxhtr, WOS-Marrh^ 1011) — Contd. 

SBCOKD SXStlBS, OMAHA-<^ntlnued. 

MAY 18, 1910. 





Alti- 
tude. 

m. 
312 
600 
573 
1000 
1600 

1816 
2000 
2303 
2600 
3000 

3461 
3600 
4000 
4600 
4757 

6000 

M66 


Pie*, 
sure. 


Tem- 
perature. 

9.8 
16.0 
16.1 
12.8 

9.1 

6.6 
6.3 
6.0 
5.0 
2.6 

0.0 
-0.2 
-1.8 
-3.4 
-4.4 


J i 


Relative 


Wind. 




Time. 


TiMim humld- 
100 ra. 1 j^y 

Percent. 

84 

65 

-2.4, 43 

' 40 

36 

0.8 ' 33 
1 31 

0.1 30 
28 


Direction. 
8. 43« W. 


Veloc- 
ity. 


Remarks. 


a. m. 
k, m. 
7 22 


mm. 
736.2 

615.2 

'579."8" 


602.6 

:::::::: 

427.0 


m. p. «. 
10.9 
3.5 
4.2 
6.0 
5.8 

6.3 
6.5 
3.9 
4.2 
4.8 

6.7 
6.0 
10.2 
14.5 
16.1 

14.0 
8.2 


Inversion. 


7 24 


8. 43- W. 
8. 51« W. 
8. 60« W. 

8. 67« W. 
S. 85» W. 
N.79«W. 
N.86«W. 
8. 89* W. 

8. 83* W. 
S. 85* W. 
N.89«W. 

N.86«W. 
N.81** W. 

N.70«W. 
N.43-W. 






Cloudless. 


7 34 




7 38 






0.5 

■'■'6.3' 


24 

22 
25 
27 
29 
30 

30 
31 




7 47 












7 66 




8 07 


380.5 






Disappeared. 









MAY 19, 1910. 



7 


07 


7 

7 


10 
11 




7 


IK 


:::::;:::i 


7 


25 


7 


33 


7 


44 



312 


728.6 


15.4 




600 




13.0 




604 


704.7 


11.8 


1.3 


700 


605.8 


12.6 


-0.1 


1000 




10.5 




1600 




7.5 




1654 


620.3 


6.6 


O.tt 


2000 




4.9 




2600 




2.7 




2530 


557.0 


2.5 


0.5 


3000 




-0.7 




3287 


506.8 


-8.4 


0.6 


3600 








8777 


476.3 













78 
78 
78 
76 
75 

74 
74 
77 
8:} 
83 



8. 8*W. 
8. 9*W. 
8. W W. 

8. 2rw. 

8. 26^ W. 

8. 24« W. 
S. 24" W. 
H. 20* W. 
«. 14» W. 
8. 14* W. 



82 8. 25" W. 
82 I 8. 32» W. 
75 8. 37« W. 
64 8. 44* W. 



4.0 
7.0 
8.5 
12.6 
12.6 

12.7 ' 
12.7 
12.6 ' 
12.6 , 
12.5 

10,8 
9.8 i 
9.6 I 
9.2 I 



4/10 CI. W. Inversion. 
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Table X. — Free air data by sounding balloons {September , 1909-March, 1911) — Contd. 

SECOND SERIES, OMAHA-Continued. 

MAY 19, 1910. 





Alti- 
tude. 


Pres- 
sure. 


Tem- 
perature. 

18.2 

16.3 
12.4 
12.7 
12.4 
8.9 

6.1 
6.3 
6.6 
4.3 
3.6 

2.0 
0.1 

- 0.8 

- 4.2 

- 7.2 

- 7.7 
-10.7 
-12.7 
-16.7 
-19.6 

-24.1 
-26.9 
-31.1 
-34.3 
-39.1 

-39.9 
-46.8 
-48.6 
-49.4 
-61.0 

-64.7 
-65.3 
-53.7 
-55.3 
-57.0 

-56.0 
-55.2 
-54.2 
-50.3 

-5S.7 

-57.8 


loom. 

"'"o'o" 

-0.9 

0.6 
"-6*9 

"o.'s" 

" "6*5" 
" "6'7" 

'"'o'e' 

" "6.'7 

'6.'6' 
""6.'8' 

0.8 

" "o.'s" 

0.2 

""6.'4' 
-1.0 

"6.'2' 


Relative 
humid- 
ity. 


Wind. 




Time. 


D 


Iroctlon. 
WE. 

irE. 

6-E. 
22* W. 
22»W. 
29^W. 

36«W. 
40«W. 
48«W. 
76- W. 
81* W. 


Veloc- 
ity. 

4.7 
7.9 
8.9 
8.8 


Remarks. 


V.m. 
h. m. 
6 20 


m. 
312 

500 
916 
952 
1000 
1500 

1975 
2000 
2033 
2500 
2646 

3000 
3374 
3500 
4000 
4423 

4500 
6000 
5336 
6000 
6264 

7000 
7306 
8000 

8305 
9000 

9100 
10000 
10218 
10612 
11000 

12000 
12166 
12293 
13000 
13821 

14000 
15000 
15473 
16000 
16fi34 

17004 
868SS 


mm. 
725,8 

■■675.'9" 
673.0 

695.1 
"896.'9' 

' 'eoi. o' 

'438.'6" 

"mi' 

"344"7' 

"mi' 

"257:i' 

232.0 

"i97."3' 
186.0 

"i47.'3' 
144.1 

"iis.'o 

*"88.*3' 

*"7:'i"7' 

69.6 
IS. 9 


Per cent. 
82 

83 
86 
83 
83 
81 

80 
78 
75 
77 
77 

73 
60 
69 
70 
71 

69 
67 
51 
50 
50 

44 
42 
41 
40 
40 

40 
37 
36 
36 
36 

35 
36 
36 
36 
34 


S. 

S. 

s. 

s. 

8. 

8. 

8. 
S. 
8. 
8. 
8. 


2/10 Ci. W.; 7/10 St.-Cu. 8. 


5 24 

6 25 


Inversion. 




7.7 


5 31 
'* 5"32' 


6. 6 Invenioii. 

5.6 

3.7 

6.4 


5 36 


6.7 


Balloon in clouds. 


5 41 
















' 








5 46 
























5 62 














5 58 












6 04 












11 












6 16 












6 22 






6 24 


















6 32 






Inversion. 


6 33 
















6 41 




























G 48 


-0.2 
'(").' 4 
-0.2 


34 
33 
32 

32 
24 
















tl 5.'i 








54 






Clock stopped at 6:54 p. m. 
Greatest altitude com- 










-•0.2 








puted from lowest point 
reached by pressure pen. 
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Tablb X.^Free air data by bounding balloons {September, 2909-March, 79/i)— Contd. 

SBCOND SBRIKS, OMASA— Continuod. 

MAY 20, 1910. 



Time. 


Alti- 
tude. 


Pies- 
sure. 


Toin- 
perature. 


At 
loom. 


Wind. 
Relative 
humid- 

"y- .Direction, ''f^^ 


Remarks. 


a.m. 
h. m. 
6 55 


m. 
312 
500 


mm. 
725.1 

"m.z 

635.1 

' 'STO.i' 
■6i3"2 

■■46i.'2" 


15.0 
15.3 
16.1 
17.2 
16.7 

12.8 
10.0 
9.0 
5.2 
3.7 

1.7 

- 1.9 

- 2.5 


Percent. 

! 98 

i 92 

-0.2 ' 79 

-0.2 63 

63 


m. p. 9. 
S. 5"E. 3.6 
8. 5'E. 3.1 
Cairn. 0.0 
N.68«W. 8.6 
N.69'W. 1 8.6 

N.8rW. ' 9.4 
N.88°W. . 9.8 
N.89«W. ' 10.7 
S. 84" W. 12.9 
S. 82«W. 13.8 


Invereion. 1/10 St.-Cu. W. 
Lt. fog. 


7 00 
7 08 


981 
1442 
1500 

2000 




0.8 
0.8 


60 
58 
58 
59 
59 

59 




7 09 


2349 
2500 
3000 

3220 

3500 
4000 
4082 




"Y is' 


Disappeared. 




50 






7 22 


59 








4500 
4761 






7 29 


423.1 


- 6.4 


0.6 


64 













MAY 21, 1910. 



?•?.• 


312 
500 
658 
1000 
1079 

1356 
1500 
2000 
2SO0 
2793 

3000 
3500 
4013 
4162 
4500 

4857 
5000 
6676 


731.0 

"ioi'.A 
"m.6 

644.6 

"541 .'3 " 

■*465.i' 
456.3 

417.8 


12.6 
11.1 

9.8 
7.4 
6.9 

9.2 
8.6 
7.0 
5.3 
4.2 

3.0 
0.2 

- 2.8 

- 2.6 

- 4.9 

- 7.0 




"'o.i' 

-0.8 

'o.i' 
-o.l 

0.6 


85 
90 
94 

88 
87 

82 
81 
78 
75 
73 

73 
77 
79 
62 
55 

46 


N. 

N. 
N. 


1*E. 
l-E. 
2-E. 


8.0 10/10 St. N. 
8.2 


5 21 


8. 6 Balloon in clouds. 
Inversion. 


5 24 




1 


5 26 























' 


5 35 




1 




, 




1 Inversion. 


5 42 


1 


5 44 


1 1 






5 48 






' 


5 56 


380.9 






43 


1 








1 



5 


46 




5 


51 


5 
5 


54 
56 


6 


00 






6 


09 


6 


17 


6 


26 



6 34 ; 



312 
500 
1000 
1135 
1500 

1801 
1934 
2000 
2398 
2500 

3000 
3500 
3571 
4000 
4332 

4500 
4988 
5000 
6019 



732.2 



664.2 



612.4 
G02.5 



568.9 



18.2 
18.0 
10.5 
9.0 
5.9 

3.3 
3.8 
3.6 
2.3 
1.8 



MAY 22, 1910. 



0.9 
-0.4 , 



0.3 I 



491.4 
445.8' 



0.5 



409.3 
'466.'5" 



0.7 '. 

3.2 '. 

3.6 I 

6.9 

9.5 0.8 



-10.5 
-13.3 
-13.3 
-18.4 



0.6 



0.4 



N. fi«W. 


4.5 


N. 2»W. 


4.8 


N. l-E. 


5.2 


N. 4-E. 


5.5 


N. 1«W. 


5.7 


N. S^W. 


5.8 


N.IS'^W. 


13.3 


N.H'W. 


12.0 


N.WW. 


4.9 


N.20'' W. 


4.8 


N-S.^** W. 


4.8 


N.50°W. 


4.7 


N.5H'»W. 


4.7 


N.nr w. 


5.2 


N.64"'W. 


5.7 


N.64''W. 


5.7 


N.es^w. 


5.8 


N.66' W. 


5.5 


N.74''W. 


4.6 



10/10 Ci.-St. W. 



Inversion. 
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Tablk X.—Free air data by sounding balloons {September^ 1909-March, 191iy-Contd. 

THIRD SSBIBS, KURON. 

AUGUST 10, 1910. 





Alti- 
tude. 

m. 
392 
500 
984 
1000 
1600 

1634 

1867 
2000 
2266 
2600 

3000 
3190 
3500 
3985 
4000 

4500 
4961 
6000 

5036 
600O 

6098 
7000 
7146 
8000 
8722 

9000, 
10000 
10045 
11000 
11867 

12000 
13000 
18527 


Pras- 
sare. 

mm. 
725.8 

" "678.0" 
"583"i" 

"m.H 

■"4i6."6" 
""4i2."6' 

360.4 
"'3i2.'5" 

"ms" 

"2d7."3" 
■ i68.*3' 


Tem- 
perature. 

27.0 
25.9 
21.6 
21.4 
17.2 

16.9 

14.2 
13.1 
10.8 
9.2 

5.1 
3.5 
1.0 

- 3.2 

- 3.3 

- 6.6 

- 7.9 

- 7.8 

- 7.8 
-16.8 

-16.3 
-23.8 
-24.9 
-30.4 
-35.2 

-36.5 
-41.2 
-41.5 
-47.3 
-M.6 

-62.3 
-60.6 
-49.8 


At 
loom. 


Relative 
ity. 


Wind. 




Time. 


Direction. 


Veloc- 
ity. 


Remuln. 


5 15.6 


""6.9 





••■•o-s" 
" "o.'s" 

""6.5 

"'-o.i' 

0.8 


Percent, 
52 
53 
54 
55 
67 

68 

60 
63 
65 
68 

76 

78 
82 
85 
84 

80 
77 
77 
77 
62 

60 
60 
60 
61 
63 

63 
61 
61 
60 
60 

50 
58 
67 


8. 

8, 

8. 17* E. 

8. W E. 

8. 7''E. 

8. 5*E. 

8. 32" W. 
8. 38* W. 
8. 49" W. 
8. 62* W. 

8. 85« W. 
N.83« W. 

N.es^w. 

N.54MV. 


m.p.s. 

6.8 
8.8 
8.5 
6.2 

6.0 

8.3 
7.6 
6.2 
6.4 

3.5 
2.7 
3.4 
4.2 




6 18.7 


7/10 Cu. 8 W. 






5 22.0 

6 24.0 


4/10 Cu.-Nb. 8W. 5/10 A.- 
St. N. 


5 26.4 








6 30.0 


Balloon in clouds. 


5 33.1 










Thunder in NW.at5:34p.m 


6 38 3 






Inversion. 










5 38 8 
















6 42 9 
















6 49 


0.8 

'6.6' 

"'6'.b 
'"'6:6' 

"'-6.'2' 
















5 55 7 
























6 03 5 


























































23800—12- 
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Table X. — Fret air data by sounding halloonM (Septenihery 1909-Marchf 1911) — Contd. 

THIRD SSSRISS, HtnElON--Oontlniied. 

AUGUST 11. 1910. 



Time. 


AlU- 
tude. 


Pres- 
sure. 


Tem- 
perature. 

•c. 

30.7 
29.6 
26.8 
23.6 
23.7 

23.7 
21.3 
21.3 
16.3 
14.6 

11.7 
11.6 
8.3 
7.1 

4.8 

2.7 
2.4 

- 0.4 

- 1.3 

- 6.2 

-11.0 
-10.8 
-11.7 
-18.0 
-20.3 

-24.8 
-32.2 
-37.2 
-38.2 
-40.6 

-40.7 
-40.8 
-44.3 
-47.6 
-46.9 

-46.2 
-47.7 

-46.9 
-46.3 
-47.3 

-45.3 
-41.6 


At 
loom. 

' ""6."7' 
-0.1 

""6.'4" 

"""*i."6 

0.8 
-0.2 

'o.'e' 

"'"6."7* 

" ""6.'3" 

0.1 

" "6."4' 
-1.3 

'6.'3' 
-0.6 

" "o.'t" 

-0.7 
-2.7 


lUtoUve 
humid- 
ity. 


Wine 
DiiecUoD. 

S. 

s. 

8. 
S. 
8. 

S. 

8. 34» W. 

8. 36« W. 

N.76» W. 

N.40«W. 

N.46-W. 
N.42«W. 
N.-W W. 

N.se" w. 

N.32» W, 

N.20» W. 
N.18-W. 

N. n* w. 

N.16«W. 
N.20-W. 

N.29*W. 
N.41*W. 
N.42«W. 
N.45* W. 
N.47«W. 

N.47«W. 
N. 46« W. 
N.46''W. 


I. 

Veloc- 
ity. 

m. p. 8. 
b.S 
6.4 
7.6 
8.1 
7.6 

7.0 
2.6 
1.9 
3.6 
4.2 

6.6 
6.8 
8.2 
8.9 
10.1 

11.0 
11.2 
16.2 
14.8 
13.9 

12.3 
11.9 
12.6 
17.0 
17.8 

18.8 
20.2 
21.2 


Remarks. 


6 00.5 


m. 
392 
600 
1000 
1376 
1478 

1600 
2000 

2013 
2500 
2674 

aooo 

3012 
3351 
3600 
3741 

4000 
4087 
4.386 
4500 
6000 

6762 
S871 
6000 
7000 
7376 

8000 
9000 
9712 
10000 
10782 

10946 
11000 
12000 
12821 
12949 

13000 
13661 
13948 
14000 
14160 

14447 
14688 


mm. 
726.0 

"mVi 

641.6 

"mi" 

"490." 5 

380.2 
376.0 

"367*7' 

"m.Y 
"m.k' 

186.3 

"ui.Y 

139.1 

"'i24.*8' 
119.9 

""ii6'9 

111.1 
108.9 


Per cent. 
43 
42 
40 
38 
36 

34 
26 
22 
26 
27 

29 
29 
31 
33 
36 

36 
35 
36 
36 
37 

38 
38 
36 
33 
32 

31 
31 
30 
30 
30 

28 

28 
28 
28 
28 

28 
28 
26 
27 
28 

29 
27 






Cloudless. 


5 07.1 
5 07.6 


Inversion. 






6 11.1 




6 16.0 

*5"i7.0 
5 19.0 




5 21.3 




5 23.0 

6 26.0 








6 32.9 
6 33.6 


inversion. 






6 41.8 


Cloudless. 






6 64.3 


Balloon disappeared. 


6 66.6 








6 01.3 
























6 14.6 






Inversion. 


6 18.0 
















6 22.2 








6 26.9 
















6 27.2 








6 32.3 








6 36.2 



























AUGUST 12, 1910. 






4 


43.2 


392 

500 
»896 , 
1000 
1484 

1500 ' 
2000 1 
2.500 
3000 
3600 1 

19941 i 

1 


723.1 


29.1 
28.8 




69 
59 


1 
S. 

S. 2«W. 
S. 9-W. 
S. 12° W. 1 
S. 25' W. 1 

S. 25*W. ' 
S. 26" W. , 
S. 26« W. 1 
S. 26« W. 
S. 71" W. 

S. 27* W. 1 


4.5 
6.6 
14.6 

\tt 

13.1 
12.5 1 
12.0 
11.5 ' 

11.0 j 

10.6 




4 


50.0 






■"638."7'| 


27. i 
25.7 


■"■6.8' 


67 
66 


8/10St.-Cu.8SW. IVlOCu.- 
Nb. W. 


4 


47.1 




1. 












1 












'Z'l 


..".!...;. 

""-66".8 














4 


66.0 


Balloon in'clouds. 




S28200, 


27.7 . 













> Altitude from rate of ascent. 



* Temx)erature correction is approximate. 
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Table X. — Fret air data by sounding balloons {SepUmber, 1909-March, 1911) — Contd. 

THIRD SBRIBS, HURON-ContiiiUfid. 
AUGUST 13, 1910. 



Time. 


Alti- 
tude. 


Pres- 


Tem- 
perature. 


At 
loom. 


RelaUve 

humid- 

ity. 


Wine 
Direction. 


I. 

Veloc- 
ity. 


Remarks. 


pm. 

h.m. 

4 42.2 


TO. 

392 
500 
1000 
1500 
1765 

1843 
2000 
2500 
2601 
3000 

3500 
3716 
3846 
4000 
4600 

4866 
4936 
5000 

tSOOO 
6660 

7000 

8ono 

8050 
9000 
9328 

10000 
10748 
11000 
12000 
12M1 


mm. 
728.3 

'mi' 

614.2 



'"666.'5' 

"488.9* 
481.0 


«(7. 
26.8 
24.7 
19.6 
14.3 
11.8 

12.1 
11.6 
9.5 
8.9 
6.3 

3.2 
1.7 
1.7 
0.7 

- 2.0 

- 4.7 

- 4.6 

- 4.8 
-11.1 
-16.1 

-17.7 
-26.2 
-86.8 
-32.1 
-34.3 

-36.8 
-30.6 
-40.4 
-43.4 
-46.8 


' "i.'6' 

-0.4 

""""6*4* 


" "6*6 

0.0 

0.6 
-0.2 

"6.'6 
" "6.'7" 

■"o."?' 

'"6.'4' 
"'""6."3' 


Percent, 
50 
62 
76 
90 
93 

82 
75 
58 
54 
62 

50 

% 

34 
33 
33 
33 
33 

35 
38 
30 
41 
41 

38 
36 
36 
36 
36 


£. 
E. 

N.26'E. 
N.60«E. 
N.66''E. 

N.40«E. 
N.45-E. 
N.64«E. 
N.50»E. 
N.50»E. 

N.40»E. 
N.35«E. 

N. 8« E. 


m.p.. 

5.5 
6.0 
6.6 
6.7 

6.1 
6.2 
6.6 
6.6 
6.6 

6.4 
6.4 
8.3 






1/10 Cu. NE. 




4 52.5 
4 63.0 


Inversion. 






4 67.4 


Balloon in Cu. at intervals, 
4:51 to 4:67 p. m. ' 




5 02.9 
5 03.5 


Disappeared in haxe at 6:06 
p.m. 




423.0 
419.3 

335.'i" 
"278.2' 

"m2" 

*i96."4* 
'i39.'7' 






5 07.9 






Inversion. 


5 08.4 






















5 i7.2 
























6 24.0 
















5 31.6 
















5 40.0 






1/10 Cu. NE. 


































AUGUST 14. 1910. 



4 32.1 


392 
500 
808 
1000 
1298 

1500 
1590 
2000 
2227 
2500 

2502 
3000 
3455 
3500 
4000 

4500 
4600 
5000 
5639 
5849 

6000 
6124 
6212 
7000 
7243 

7483 
8000 
8250 
9000 
M90 


726.9 

"662."9" 



664.4 

6:J2.'2" 

685*7" 


560.4 

""5W."5 

"437.6" 

■383.'6" 
372.8 

"3g6.'6" 

355.9 
■3i6"2* 
300.3 

"m.'b 

"236*9" 


26.6 
26.2 
21.7 
19.7 
17.2 

16.3 
14.3 
11.1 
9.2 
10.0 

10.8 
8.2 
5.4 
4.6 
1.2 

- 2.3 

- 3.0 

- 5.7 

- 9.8 
-10.3 

-11.6 
-12.6 
-12.6 
-19.0 
-20.9 

-21.2 
-24.8 
-26.3 
-31.4 
-84.0 


...... ^. 

* "6.'9" 

■ "*i.'6 

'6."8" 

-0.4 

" "6."6" 

■ '6.'7' 
""6."7" 

0.2 

"o's" 
0.0 

"6.'8 

0.1 

""6."7 
* "6."7 


63 
54 
56 
60 
68 

74 

70 
82 
87 
04 

63 
49 
46 
46 

46 

47 
47 
60 
68 
60 

60 
60 
61 
63 
04 

60 
53 
60 
49 

48 


8. 46« E. 
8. 46« E. 
8. 46- E. 
8. 44* E. 
8. 43» E. 

8. 40- E. 
8. 39" E. 
8. 35* E. 
8. 32» E. 
8. 20'» E. 

8. 12* E. 
8. 6«W. 
8. 26« W. 


6.4 
6.6 
6.9 
6.4 
7.0 

7.7 
8.0 
7.0 
6.2 
7.0 

7.4 
6.2 
6.1 


Cloudlees; ligbt haze. 

Inversion. 

BaUoonlnCu.at 4:63.ii». 
l/lOCu.SE. 




4 35.0 




4 39.1 




4 40.7 




4 44.7 




4 46.4 




4 51.0 


m. 


















4 56.3 















5 01.4 






5 02.2 


1 






j .. .. 




6 08.3 


1. ....... 




5 03.7 


I 










5 08.0 






5 06.9 


1 






i 




5 ii'i 








1 




6 16.3 








1 
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Table X.— ^w air data by sounding balloons (September ^ 1909- March, 1911) — Contd. 

THIRD SBRIBS. HURON— Contlnned. 

SEPTEMBER 1, 1910. 





Alti- 
tude. 

«. 
392 
500 
1000 
1234 
1500 

1984 
2000 
2500 
3000 
3098 

3500 
4000 
4214 
45U0 
5000 

5474 
5758 
6000 
6538 
7000 

7596 
8000 
8665 
9000 
9627 

10000 
11000 
11506 
12000 
12542 

13000 
13789 
14000 
15000 
15182 

16000 
17000 
17127 
18000 
19000 

20000 
20422 
21000 
22000 
23000 

24000 
24444 
25000 
26000 
26892 

27000 
28000 
29000 
30000 
80486 


suze. 

mm. 
726.5 

"667.'6 

601.4 

""S26.'6' 

■ '460. 6' 

392.6 
378.4 

' 'sii.'s' 

296.6 
' 256. '6' 
"223.6' 

"ieo.s" 

■'i44.'9" 

"iii.s' 

■■'96."8 
■■'7L7" 

■"43."4" 
* "34.4" 

*23.'9" 
"'i6.'6' 

" "9'8" 


Tem- 
perature. 


At 
100 m." 


RelaUve 

humid- 

ity. 


Wind. 




Time. 


DiiecUon. 


Veloc- 
ity. 

m. p. 8. 
5.8 
6.5 
9.4 
12.2 


Remarks. 


1:1. 

4 55.2 


20.4 
19.6 
15.8 
14.1 
13.1 

11.4 
11.4 
11.8 
12.1 
12.2 

9.0 
5.4 
3.7 
1.1 

- 3.0 

- 7.3 
-10.6 
-12.2 
-15.4 
-18.4 

-22.6 
-25.5 
-30.2 
-32.9 
-37.6 

-40.0 
-46.5 
-40.9 
-52.1 
-64.8 

-54.5 
-53.9 
-54.0 
-64.8 
-64.9 

-64.1 
-63.0 
-52.9 
-52,1 
-61.2 

-50.4 
-60.0 
-48.3 
-45.3 
-44.7 

-43.9 
-43.7 
-42.6 
-41.0 
-39.6 

-39.7 
-40.1 
-40.6 
-40.8 
-41.0 


"" af 

0.4 

"a'i* 

6.8" 

0.9 
1.2 

"a'e* 
0.7 

"■ 6."7' 

■"6.'8* 
""'Q.h' 

"ai" 
"ai" 

'■-6.'i* 


"-6.'i' 

"-6.*3* 

"-o'i" 
'-0.2' 

'*'*6.6 


Percent. 

71 , S. W E. 
75 8. W E. 
93 s !•>• w. 


10 St SSE 






5 01.3 


100 
95 


S. W E. 


Balloon in St. at 5:01 p. m. 


5 06.0 


81 
80 



















44 

17 
10 

7 
4 
















6 i2.3 
























5 18.1 


3 










3 
4 

5 
6 
6 
6 
6 

6 
6 
6 
5 

4 

4 
4 
4 
3 
3 

4 
4 
4 

4 

' 
4 
4 

4 
4 
4 

\ 

4 
3 
3 

3 
3 
3 
2 
















5 23.3 








5 24.4 
















6 26.3 
















5 29.7 
















5 33.2 
















5 36.5 
























5 41.2 
















5 44.2 






Inversion. 










5 48.1 
























5 53.0 






Inversion. 


















5 58.3 
































6 05.7 
















6 11.7 
























6 16.7 



















:::::::::::::::::::: 




6 23.4 


2 








2 
2 
2 
2 
2 




1 




























6 33.2 
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Table X. — Free air data by sounding balloons (September , 1909 -March, 1911) — Contd. 

THIRD SBRISS, HURON— Continued. 

SEPTEMBER 2, 1910. 



Time. 


Alti- 
tude. 


sure. 

724.8 
"684.'i" 

(332.2 
603.4 

"573."/) ■ 
539.0 

"me" 

451.6 
■417.3' 

'"4i6.*i" 

' "m.2 
"imlh' 

299.9 

'24i.'i 

"2i5.'6" 

190.1 
175.8 
153.4 


Tern- 
perature. 

•c. 

19.6 
18.2 
14.0 
13.1 
9.0 

9.3 
12.3 
11.8 

9.5 

7.7 

3.5 
2.8 
0.9 
0.8 

- 3.7 

- 6.6 

- 8.0 
-10.3 
-10.5 
-10.6 

-16.9 
-17.8 
-24.7 
-26.5 
-26.8 

-31.8 
-38.7 
-39.5 
-45.0 
-47.4 

-51.2 
-52.4 
-50.7 
-50.9 
-63.6 

-55.3 
-55.7 
-66.6 

-55.0 
-54.5 

-5.5.2 
-55.7 
-54. 7 
-52.6 


1 At 
1 loom. 

1 
........ 

0.7 
-0.8 

' "6.'7" 

1.2 
" '6."4" 

1.0 
'"'6."6" 

'6.'i' 

■■"'ae" 

'o.'s' 
0.2 

'6."8' 

" "as" 

0.7 

0.2 

-0.2 

0.3 


Relative 
humid- 
ity. 

Per cent. 
70 
73 
84 
85 
80 

89 
46 
44 
34 
36 

40 
38 
33 
33 
37 

39 
46 
63 
45 
44 

32 
30 
30 
30 
33 

36 
40 
40 
37 
37 

36 
34 
33 
33 
32 

32 


Wim 
Direction. 


i. 

Veloc- 
ity. 

'"•?:|- 

6.6 
7.9 
7.8 
7.5 

7.5 


Remarks. 

10A0St.-Cii.NNW. 

Invereion. 

Balloon In St.-Cu. at 
p. m. 

Invereion. 

Invereion. 
Invereion. 




4 58.5 


m. 
392 
500 
882 
1000 
1500 

1539 
1926 
2000 
2350 
2500 

2853 
3000 
3481 
3500 
4000 

4266 
4500 
4880 
6000 
6017 

fOOO 
6144 
7000 
7222 
7354 

8000 
8000 
9000 
9682 
10000 

ia'>24 
11026 
11940 
12000 
13000 

13fi39 
14000 
14990 

leooo 

16276 

17000 
17539 
18000 
18978 


N.22'W. 
N.24"W. 
N.30*W. 
N.31"W. 
N.36»\V. 

N.»i«W. 




5 02.5 








5 06.6 
5 06.6 


5:0ft 










5 11.1 
















5 13.9 
















5 18.2 
























5 22.9 
















5 28.8 
















6 27.7 
















5 33.7 
















5 40.3 








6 41.3 
















5 50.0 
















5 54.2 
















5 58.5 








6 00.9 








6 05.1 




















118. 1 

"me' 

1 

' "e4.'5*| 

■•m:7- 








6 11.1 
















6 i.5.i 


o.i 




















6 18.5 


-0.2 










1 










6 2i. 8 


0.1 




















6 28.2 1 


-0.2 










1 
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Table X. — Free air data by sounding balloons ( September ^ 1909- March, 1911)— Conid. 

THIRD SBRISS, HURON-Contlnued. 

SEPTEMBER 3, 1910. 



Time. 


5 


.m. 

M. 

02.5 


;;::::: 1 


5 


05.4 


5 
5 


08.5 
09.3 


5 


11.0 


5 


14,0 


:::::::::i 


5 


20.6 


5 


22.8 


....... 


5 
5 


37.7 
28.8 



Altl- I Pres- 
tude. sure. 



5 34.2 



5 


40.4 


5 




44.5 




5 


49.2 


5 


52.1 


5 


56.0 


5 


.58.9 


6 


02.2 


6 


04.2 



6 07.7 , 



500 
1000 
1075 I 
1500 I 

17W 
1812 I 
2000 ! 
2067 
2500 

2559 
3000 



mm. 
721.7 



666.2 



617.7 
609.7 



590.9 

556.4 



Tem- , 
perature. 



J t ' Relative 
,rzr , humld- 



100 m. 



ity. 



3.500 
37e3 
4000 


" 478.5 * 


4137 
4500 
5000 

5160 
5338 


456.4 

"399.7' 
390.7 


6000 
6481 
7000 
7922 

8000 


"335."2' 
"275.3' 


8772 
9000 
10000 

11000 


243.9 


'i87.'9" 


11.597 
12000 
12628 
13000 
13722 


160.5 
"i36.'8' 
"ii.5.'6' 


14000 
145.56 
1.5000 
1.5478 
16000 


"ioi.'i" 
"i^'.z 


16446 


74.9 



•c. 

22.0 ,. 
20.8 . 
15.5 I. 
14.7 
10.2 . 

8.0 
8.4 
7.5 
7.0 
4.5 

4.1 I 
1.0 ' 
-3.0 

- 4.8 ■ 

- 5.8 I 

- 6.3 

- 8.8 
-11.9 I 
-13.0 
-13.5 ' 

-17.9 I 
-20.8 
-24.4 ' 
-30.5 
-31.1 



-36.7 1 
-38. .5 
-4ti.2 
-.50. 6 
-51.7 

-53.2 i 

-54.0 

-55.3 

-57.1 

-60.3 

-rO.9 
-r.2. 2 
-H3. 3 
-64.2 
-« 3. 2 

-f2.3 



1.1 



1.1 
-0.4 



0.6 



0.7 I 



0.4 I 



0.7 , 
0.3 



'o.'n'l 



0.7 



0.8 



0.2 



0.2 
'6.' .5 



3*^ 
39 



Wind. 



Direction. 



, Per cent. 
57 
60 
74 
76 
92 

100 
100 
96 
94 
99 

100 
100 
100 
100 ' 
82 

71 i 
f ' 

41 I 

36 I 

33| 

44 

.54 
64 , 
79 
79 



64 
57 1 
54 

48 ' 

43 

41 



S. 8«K. 

S, H*E. 

S. 8" E. 

S. 8'E. 

8. 2"W. 



S. 



_. 7»W. 
S. 28' W. 
S. 43" W. 
S. 47« W. 
S. 61' W. 

8. 62" W. 



Veloc- 
ity. 



m. V. s. 
4.5 
5.0 
7.1 
7.4 



6.6 
6.2 
5.6 
.5.4 

7.8 



Remarks. 



10/10 St.-Cu.W, 



Inversion. 

Balloon in clouds 
5:16.5 to 5:19 p. m. 



from 



8.1 I Balloon In St.-Cu. 5:19.5 
p.m 



39 Inversion. 

38 



37 Balloon buret. 



Digitized by 



Google 



BLAIR — FREE AIR DATA: SOUNDING BALLOONS. 



237 



Table X. — Free air data by sounding balloons (September, 1909-MaTch^ iP//)— Contd. 

THIRD SERIES, HURON-GonUnued. 

SEPTEMBER 4, 1910. 



Time. 



Alti- 
tude. 



p.tn, , 

h. m. I m. 

4 54.8 I 392 

500 

'4' 57.6' I 983 

' 1000 

1500 

5 02. , 1979 

■ 2000 

I 2500 

5 05.7 ' 2761 
I 3000 

6 07.5 3207 
I 3500 

5 10.5 I 3795 

I 4000 

4500 

5 14.4 I 4590 

5 16.0 I 4834 

, 5000 

5 21.8 I 5992 

5 26.4 I 6006 

I 7000 

5 30.1 I 7mi 

8000 

5 34.7 . S-'iOg 

9000 

5 39.4 9372 

5 41.0 I 9792 

10000 

:> 44.2 I 104M 

11000 

5 48.7 ' 11730 
:> 49.8 12013 
5 .52. 2 I 1270fi 
13000 

5 .*)4.2 13188 

14000 

.") .57.8 14342 

IVKX) 

1^^879 

16000 

6 03.8 16541 
17000 

6 08.0 17827 

18000 

19000 

6 12.4 19461 
, 20000 

6 16.1 ' 20412 

21000 

22000 

I 

6 21.4 22413 

23000 

24000 

6 28.9 < 24766 
25000 

28000 

6 36.7 I 26806 



Pres- 
suro. 



fnTn. 
718.2 



670.3 



594.9 



541. 7 



512.9 
'476.' 4 




Tem- 
perature. 



189.9 - 



157. 1 
1.50. 5 
135. 4 



125.9 -. 



105. « 
"■83.".5' 



75.6 
'62.6' 



48.4 
*4i.'9' 



31.1 
"21*8*, 



20.1 
19.9 
18.8 
18.7 
15.5 

12.5 
12.3 
7.4 

4.8 
3.3 

1.9 

- 0.9 

- 3.9 

- 5.3 

- 8.6 

- 9.2 

-lao 

-11.1 
-18.2 I 
-24. 4 

-25.1 I 

-29.2 

-33.0 

-37.2 

-41.8 

-45.4 
4.5.2 
45. H 
47.2 
48.5 

.50. 3 
.50.2 
.51.5 
)1.1 
.50. S 

-.51.0 
-.51. 1 
-.51.7 

-a2.4 

-52.0 

-50.9 
-50.4 
-49.6 
-49.5 
-49.1 

-49.0 
-47.9 
-47.1 
-47.1 
-46.9 

-46.8 
-45.6 
-43.8 , 
-42.3 
-41.7 1 



Jt 
loom. 



0.2 



0.6 



1.0 



0.7 



1.0 



0.7 
0.3 



0.7 
0.7 



0.7 



0.8 



1.0 
0.0 



0.2 
0.0 
0.2 



-0.1 



0.0 

'6.i" 



-0.2 

'-o.r 



Relative 
humid- 
ity. 



Percent. 



63 
63 
57 

52 
54 
62 
6f'> 
67 

67 
74 
82 
80 
76 

75 
68 
68 
66 
51 

51 
51 
51 
50 
49 

48 
47 
47 
47 
47 

46 
46 
4ti 
4*) 
46 

46 
46 
4H 



0.0 
'-6.'2 



0.0 
'-6.' 2 



I 



.1. 



Wind. 



16.2 



-37.6 I -0.2 , 



Direction. 



8. 45* E. 
S. 47' E. 
S. 56'E. 



S. 49'E. 

S. 42* E. • 
S. 35" W. 
S. 35' VV. 
S. 3.5' W. 
S. 46" W. 

S. 53* W. 
S. 85' \V. 
8. 85"' W. 
S. 83* W. 
S. 77" W. 

8. 76* W. 
N.73''W. 
N.74"W. 
8. 80« W. 
8. 78" W. 

S. 76* W. 
8. 64° W. 
S. 60° W. 
8. 56' W. 
S. 53' W. 

8. 51° W. 
8. 46' W. 
S. 45' W. 

S. 42' W. 
S. 47' W. 

8. .53° W. 
8. .5<)' W. 
S. .56° W. 
8. 58° W. 
8. ,59° W. 

S. .57° W. 
S. .5*.°W. 
S. .59' VV. 
8. (3° W. 
8. 04° \V. 

8. 70° W. 
8. 66° W. 
8. 59° W. 
S. 59° W. 
8. 59° W. 



Veloc- 
ity. 



11 
7.8 
1.4 



Remarks. 



3.6 

5.8 
5.8 
.5.6 
5.5 
8. 5 

10.3 
10.5 
10.8 
10.6 
10.2 

10.1 
16.0 
15.5 
12.4 
13.8 

14.5 
17.3 
17.9 
18.6 
17.5 

16.7 
27.9 
28.6 
30.1 
3.5.6 

42.8 
48.5 
41.7 
37.6 
35.2 

37.7 

38.7 
3''>.4 
21.8 
18.8 

4.9 

6.9 
7.8 
8.1 
9.6 



8. 


59° W. 


10.3 


8. 


71* W. , 


5.3 


8. 


81° W. 1 


1.4 


8. 


76° W. 


3.4 


8. 


68* W. 


6.8 


8. 


64° W. 


8.2 


8. 


66° W. 


7.1 


a. 


70° W. 


5.3 


s. 


73° W. 


3.9 


8. 


74° W. 


3.6 


8. 


77° W. 1 


2.2 


8. 


80° W. 


1.1 



1/10 Ci.-St. W8W. Few St.- 
Cu. W. 



Inversion. 



Inversion. 



Invoislou. 



Few CI. 2/10 CL-Cu. W8\V . 



Balloon burst 6:38 p. m. 
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Table X. — Fru air data by bounding balloons {Sepieniber^ 1909- March ^ 1911) — Contd. 

THIRD SERIBS, HURON-Gontinued. 

SEPTEMBER 5, 1910. 



Time. 



11 54.8 
ii""fi9*5" 



AlU- 
tude. 



a 
k. 
11 


.m. 
m. 
07.8 






11 
11 


13.8 
13.8 


11 


16.4 


.........| 


11 


20.6 


::;::::::i 


u 


34.4 


11 


30.3 


11 


86.7 


11 


40.1 


11 


44.3 



600 
1000 
1600 
1695 



2000 
3445 
2600 
3000 



Pres- 
sure. 



mm. 
719.4 



Tom- I ^' 
perature. loom. 



616.9 I 
601.9 ' 



661.8 , 



3414 ' 406.3 , 



4000 . 
4108 ' 
4500 . 

5000 

5636 
6000 
6548 

7000 

7383 
8000 
8179 
9000 
10000 

10170 
11000 
110C8 



456.8 



381.1 



•c. 

19.9 I 
18.9 I 
14.1 - 
9.4 
7.6 

' 7.1 I 
6.2 
3.9 
3.8 ; 
3.2 

1.8 
1.4 

- 1.0 

- 1.5 

- 4.3 

- 7.4 I 
-10.9 
-U.1 ' 

.1 -17.4 
J -31.3 

-34.6 ; 

.| -30.5 
-32.3 I 
-83.9 
-33.7 , 



-33.8 I 

-35.9 I 

179.0 t -86.0 



0.9 
0.3 



Relative 
humid- 
ity. 



Percent. 
56 



Wind. 



DirecUon. j "^'^^^ j 



Remarks. 



W. 

S. W W. 
S. 84^ W. 
S. 79«W. 
S. 77* W. 

S. 77« W. 



' m. p. 9. 
7.6 
8.3 
11.8 
15.3 
16.7 

12.8 





i 




0.7 






' 






0.1 


1 




' 




1 1 


0.5 










1 


0,7 


1 










0.6 








1 




9 












1.0 
















0.1 


1 






0.2 





Base of St.-Cu. 



Balloon in St.-Cu. at 11:15.5 
a. m. 

Pressure record from 11:30.3 
to 11:59.5 was partially ef- 
faced when found. The 
intervening levels were 
computed from the rate 
of ascent. 
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Table X. — Free air data by sounding balloons (September ^ 1909- March, 79/7)— Con td 

THIRD SERIES, HURON— Continued. 

SEPTEMBER 5, 1910. 



Time. 


Alti- 
tude. 

m. 
392 
600 

1000 
1291 
1500 
2000 
2389 

2500 
2960 
3000 
3155 
3500 

4000 
4357 
4500 
5000 
5495 

6000 
6674 
7000 
7840 
8000 

9000 
9012 
10000 
10G47 
10369 

11000 
11109 
11906 
12000 
13000 

14000 
14491 
15000 
15157 
15640 

16000 
17000 
17785 
18000 
18181 

19000 
19782 
20000 

21000 
21092 

22000 
23000 
24000 
24198 


Pres- 
sure. 

mm. 
721.0 

"648."3 

"567." 2 

559.5 
527.7 

"sis." 6 
"ms.s 

'"382.'7' 

"327." 5' 
"279'i 

'236.'9 

" ms 

194.3 

""174." 2' 
154.7 

"ios."!' 

■**94."9' 
88.2 

"63.'2' 
""'69.'3' 

""^'.'5 

""ssio" 

■ '23."8' 


Tem- 
perature. 


At 
100 m. 



■ "o.'o" 

*6.*9* 
"'6."5' 

■■-6."3" 


0.5 
" "*6."6" 
" '6.'7' 

""6." 7" 
"""o.'s" 

"' "6.'7" 
-0.3 

-0.4 

""bVz 
""h'.Q 

0.7 

■" '6."i" 
■*-6.'7' 

"■-6." 2' 

" "6."i' 

"'-o.'i' 


Relative 
humid- 

ity. 


Win^ 
Direction. 


I. 

Veloc- 
ity. 

m. p. 8. 
10.7 
11.7 

17.0 
20.1 
20.1 
20.0 
20.0 


Remarks. 


p.m. 
h. m. 
5 06.7 


20.4 
19.4 

14.6 
12.0 
10.2 
6.0 
2.5 

3.1 
0.8 
0.9 
1.3 

- 0.5 

- 3.3 

- 5.2 

- 6.0 

- 8.9 
-11.9 

-15.4 
-20.2 
-22.6 
-28.7 
-29.8 

-37.4 
-37.5 
-44.6 
-44.7 
-43.7 

-46.7 
-47.2 
-44.2 
-43.9 
-46.9 

-49.9 
-51.4 
-51.6 
-51.6 
-55.0 

-55.3 
-66.1 
-66.7 

-55.4 

-54.1 

-52.2 
-50.3 
-50.1 
-51.0 
-51.1 

-49.3 
-46.8 
-44.3 
-43.9 


Per cent. 
49 
62 

66 

74 
79 
91 


N.es^w. 

N.68«W, 

N.66»W. 
N.65''W. 
N.65''W. 
N 65* W 


6/10 8t.-Cu. WNW. 

Balloon in Sl.-Cu. 
p. m. 

Inversion. 

Inversion. 
Inversion. 

Inversion. 

Inversion. 
Balloon burst. 








5 12.0 








5 17.8 
5 18.8 


100 

93 
86 
83 
67 
63 

57 
52 
51 
48 
« 

41 
37 
32 
25 
25 

28 
28 
28 


N.65MV. 


at 5:15 


5 21.1 
















5 21.8 
























5 27.6 
























5 33.1 
















5 38.7 
















5 44.2 
























5 49.2 

















5 54.4 


28 








5 55.1 


28 

25 
24 
23 
23 
21 

20 
19 
17 
17 

'' 
17 
17 
17 
17 
17 

17 
17 
17 
16 
16 

16 
16 
16 
16 
















5 58.6 








6 01.0 
































6 08.6 
















6 11.1 








6 12.1 
























6 17.5 
















6 18.8 
















6 23.2 










' 






1 




6 26.6 


1 






' 






1 






1 




6 35.6 


L 
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Table X. — Free air data by sounding balloons (September, 1909- March, 1911) — Contd. 

THIRD MBRIEM, HUROK— Continued. 

SEPTEMBER 6, 1910. 



Time. 


1 

1 

. Alti- 
tude. 

1 

m. 
392, 
500 
1000 
1201 1 
1500 

20O0 , 

2016 

2500 

2837 

3000 

3018 
3500 ; 
3914 
4000 ' 
4500 

4912 
5000 1 
5543 
6000 
6151 1 

7000 
7063 1 
8000 
8079 
9000 

9020 
KMXX) 
10071 
10924 1 
11000 

11864 1 
12000 ' 
12633 
13(XX) 
13546 

14000 
14551 
15000 
15366 ' 
16000 

1M€6 1 


Pres- 
sure. 


1 
Tem- 
perature. \ 

1 

T. 1 
28.5 
37.9 
25.2 
23.9 
30.6 , 

15.0 
14.8 
10.3 
7.0 
7.3 

7.3 
3.4 
0.1 

- 0.5 

- 4.2 

- 7.1 

- 7.9 
-13.0 1 
-16.9 1 
-18.3 

-23.0 ' 

-23.3 

-30.0 

-30.fi 

-37.3 

-37.4 
-42.2 ' 
-42.6 
-46.0 
-46.3 

-48.6 
-48.8 
-48.6 , 
-48.7 

-48.8 

-49.0 1 
—■50.4 
-51.3 
-52.0 
-52.6 1 

-58.0 


At 
loom. 

'6.6' 
........ 

""6.'9 
-0.2 

■"as" 

0.7 

' '6.'9' 

'6.'9 

"6.5' 



0.7 

"6.' 5 
0.4 

0.3 

"'6."6' 
'"6.'6 

■ 6.' 2' 

'6.2 

0.1 


Wm( 

Relative 
humid- 

^^y- Direction. 

Percent. 

32 S. 
32 S. 
30 S. 


i. 

Veloc- 
ity, 

m. p. a. 
12.5 
13.4 
17.9 
19.7 


Remarks. 


p.m. 
h. in. 
6 28.0 


mm. 

•m.i 

"657.'i' 

'597.' 5 
'541." 3 

529.5 
"474.'6' 

417.9 
■'385.'2* 
"355.' 3" 

■■3i4.'3 
"273.' 3" 

239.5 

'265.' 7' 
181.6 



157.8 

"iio.s" 

' 22.'8' 

165." 5" 
"93.6' 

79.5 








6 32.8 


30 
32 


S. 


Cloudless. 




35 
3,5 
40 
44 
37 

36 
30 
25 
25 
23 

22 
22 
21 
21 
21 

20 
20 
18 
18 
18 

18 

18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
17 
17 
17 

17 


! 




6 37.6 






Balloon Ui.sappoared lichind 

buildings at 6:34 p. m. 
Inversion. 








6 43.1 












6 43.8 
















6 49.6 
























6 55.7 
















6 59.5 














7 03.8 
















7 08.9 
















7 14.6 


1 










7 21.2 













7 26.0 


1 




7 31.0 


:::::::;::::l : 










7 36.1 




Inversion. 




1 




7 40.2 
















. 7 44. 9 
















7 48.5 














7 51.2 













7 54.9 
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Table X.— Free air data by souruHng balloons {September ^ 1909- March, 1911) — ( onUl. 

THIRD HBBIBS, HrTROX— Continued. 

SEPTEMBER 7, 1910. 



Time. 


Alti- 1 
tude. 

1 

m. 1 
392 i 
500 
1000 1 
1143 ' 
1500 

1749 1 

20OO 

2062 

2500 

3000 

3237 
3500 
4000 
4484 
4500 1 

6000 
5767 
6066 
6000 
7000 

7276 
8000 
8513 
9000 
10000 

10507 
11000 
11847 
12000 
12243 

13000 
13444 
14000 
14452 1 
15000 

15764 
16000 
16192 
17000 
17227 

18000 ' 
19000 
1.8.9, 


Pres- 
sure. 

mm. 
724.3 

'664*6' 

618.3 
"596.6' 

518.4 
"444.'3' 

"377." 4* 
367.2 

308.6 
'266.5' 

195.8 

"m.is 

'151*2' 

'i25.*7" 
"167.' 8* 

88.0 
■■82.'4' 
""76*6' 

■"'m.'V 


Tem- 
perature. 


100 ni: 



"""6*9" 

0.4 

■■-i.'i* 

0.8 
■ "i.o" 

■"'6.'8' 
-0.2 

0.7 
■ 6.' 7 


Relative 
humid- 
ity. 

__ 

Percent. 
46 
50 
68 
61 
60 

59 
35 
25 
23 
20 

17 
20 
22 
24 
25 

30 
36 
30 
29 
24 

22 
21 
20 
20 
19 

ifl 
19 


Wind 
Direction. 

N. 

N. 

N.20»W. 

N.23*W. 

N. 2*W. 

8. U* W. 
8. 30* W. 
8. 35- W. 
8. 46' W. 
8. 60» W. 

8. 69» W. 
8. 65* W. 
8. 60» W. 
8. 66» W. 
8. 66- W. 

8. 60* W. 
8. 66* W. 
8. 76- W. 
8. 75* W. 
8. 73« W. 

8. 72- W. 
8. 72- W. 
8. 71* W. 
8. 74'» W. 
8. 80* W. 

S. 83' W. 
8. 84* W. 
8. 85* W. 
8. 80* W. 
8. 74* W. 

8. 70* W. 
8. 68- W. 
8. 67* W. 
S. 67- W. 
8. 60* W. 

8. 70* W. 
S. 63" W. 
8. 58- W. 
8. 60" W. 
8. 60» W. 


I. 

Veloc- 
ity. 


Remarks. 


p. m. 
k. m. 
4 40.2 


•r. 

25.2 
24.2 
19.6 
18.3 
16.7 

15.7 
18.5 
19.2 
15.5 
11.2 

9.2 
6.6 
1.8 

- 2.9 

- 3.0 

- 7.2 
-13.4 
-13.0 
-13.2 
-20.2 

-22.1 
-27.0 
-30.4 
-34.0 
-41.4 

-45.2 
-47.8 
-52.4 
-52.1 
-51.6 

-52.0 
-52.2 
-54.4 
-56.2 
-57.3 

-58.8 
-.58.2 
-57. 7 
-58.0 
-58.1 

-54.2 
-49.2 
-47.4 


1 
m.r.. 

7.8 Few A.-Cu. W8W. 




8.0 


4 44.8 


8.1 
7.3 


4 48.1 


6.5 
8.0 
8,6 
9.2 
10.5 

11.1 
11.5 
13.0 
13.8 
14.0 

16.5 
17.8 
12.2 
13.0 
17.0 

17.8 
16.8 
16.1 
16.5 
18.2 

19.1 
18.8 
18.0 
26.0 
32.5 

36.5 
39.2 
34.5 
31.2 
33.0 

34.5 
35.5 
36.3 
15.0 
6.8 


Inversion. 


4 50.2 








4 56.5 








5 03.7 








5 10.2 

6 11.2 


Inversion. 






5 17.1 




5 23.0 






0.7 
"o.'s' 
--6:2' 

■ "■6.*6* 

■ *6.'4' 

0.2 

•-6:3- 

" ■6.0 
■■-6.' 5' 




5 31.2 




5 37.0 


Inversion. 


5 38.6 
■5**42.'9' 




5 47.2 




5 50.9 


Inversion. 


5 51.9 


Few A.-Cu. WSW. 
Inversion. 


5 54.8 


Balloon disappeared at 6:04 
p.m. 

Meteorograph clock stopped 
at 6 p. m., but starltni 
again when Iwlloon burst. 












1 
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Table X. — Free air daUt by sounding balloons (September, 1909-March, 1911) — CoDtd. 

THIRD SERIKS, HURON—Continued. 

SEPTEMBER 8 1910. 



Time. 



a. m. 

h. m. I 
4 44.2 I 



4 


46.8 




4 
4 


51.9 
53.7 


4 


5.S.9 


4 


69.6 


5 


01. 1 


5 


05.3 




5 


10.8 




5 


16.9 


5 


24.1 


5 


30.3 


5 


35.3 


5 


41.4 




5 


46.8 






5 


56.2 




6 
6 

6 


03.0 
04.8 

05.8 


6 


09.1 





6 15.3 



Alti- 
tude. 



500 

733 

1000 

1500 

1516 
1812 
20OO 
2234 , 
2500 

2925 I 
3000 
3198 I 
3500 ' 
3906 

4000 
4500 
4927 
5000 < 
6000 

6142 
7000 
7517 
KOOO 
8674 

9000 
9562 
10000 
10S4S 

11000 ; 

12000 
12556 
13000 
14000 
15000 I 

15115 
16000 
17000 , 
17221 
17746 I 

17946 
18000 
18683 I 
19000 ' 
20000 

80817 



Pres- 



• Tem- 



Jt 



sure, perature. 100 m. 



mm. 
738.3 



709.4 



I 644.6 
I 621.4 , 



541.6 



523.4 



479.0 



420.6 



358.3 



251.9 



221.1 



94.1 



67.5 
62.3 



60.2 
*53."7" 



41.8 



15.8 



14.0 




10.1 


1.7 


7.4 . 




2.5 . 




2.3 


1.0 


5.1 


-0.9 


4.7 . 




4.3 


0.2 


3.0 . 




1.0 


0.5 


1.6 . 




3.3 


-0.8 


1.3 :. 




■ 1.4 1 


0.7 


- 2.2 ,. 




- 6.7 1. 




-10.6 1 


0.9 


-11.2 . 




19.0 1. 




20.1 1 


0.8 


26.0 . 




29.5 ; 


0.7 


33.0 1. 




38.2 


0.8 


40.6 1. 





140.5 



-45.0 
-47.7 
-52.8 
-53.1 

55.3 

56.5 

57.0 

-58.2 

-59.4 

-&9.6 

-59.0 
-58.3 
-58.2 
-56.5 

-57.3 
-57.0 
-52.8 
-52.5 
-51.6 



-51.2 -0.1 



0.6 I 



I Relative 
I humid- 
1 ity. 



Per cent. 
37 
39 
42 
44 
52 

52 
42 
38 
34 
39 

45 
44 
42 
41 
40 

40 
43 
45 
45 
47 

47 
45 
42 
42 
42 

42 
41 
40 



0.2 , 



0.1 ' 



-0.1 , 
-0.3 I 



-0.6 : 



Wind. 



Direction. 



V'eloc- 

ity. 



N. I 

N. 4»W. I 

N.14«W. , 

N.15'W. ' 
N. 18' W. 

NM8"\V. I 

N.33'W. , 

N.32MV. I 

N.sr W 

N. 43* W 



I 



I 



N.SS" W. 
X. 56' W. 
N.53* W. 
N.66*W. 
N.83'W. 

N.83'W. 
N.84* W. 
N.84*W. 
N.83'W. 
N.77-W. 

N. 76* W. 

N. 76* W. 
N. 76*' W. 



35 



Remarks. 



TO. p. 8. 

7.6 
7.3 
6.6 
7.3 
8.2 

8.2 

9.4 
11.4 
10.4 

9.0 
10. 1 I 
12.4 
13.6 ! 
15.3 

16.8 i 
18.4 
20.4 
20.4 , 
20.8 i 

20.8 I 
25.1 ' 
27.6 ' 



Inversion. 



Inversion. 



I Cl.-St. WSW. 
WSW. 



2 A.-Sl. 



Balloon In Ci.-St. at 5:24 
p. m. 



Inversion. 
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Table X. — Free air data by sounding balloons (September ^ 1909-March^ 1911) — Contd. 

THIRD SBRIBS, HURON-Continued. 

SEPTEMBER 9, 1910. 



Time. 



p. m. 
A. m. 
4 45.2 





4 


50.8 


4 
4 


56.4 
57.6 


5 


00.0 


5 
5 


02.5 
04.3 


5 
5 


06.7 
08.5 






5 


16.5 




5 


27.9 


5 


34.2 




5 


40.3 


5 


43.1 


5 


46.5 


5 


51.9 



5 54.9 



Alti- 
tude. 



m. 
392 
500 
1000 
1107 
1500 

1725 
1838 
2000 
2174 
2500 

2522 
2818 
3000 
3197 
3440 



Pres- 
sure. 



mm. 
734.6 



674.9 



625.9 
617.2 



567.2 
546.7 



521.7 
506.1 



3600 

4000 , 

4500 I 

4697 431.8 
5000 



6000 
6492 I 
7000 
7716 I 
8000 

9000 I 
9475 : 
10000 
10170 
11000 

11149 
12000 
12649 
13000 
l»tt2 



340.8 



224.6 



176.3 



141.5 
"i27.*9 



Tem- 


Jt 


perature. 


100 m. 


•c. 




19.8 




18.4 




11.8 




10.4 


1.3 


6.6 




4.4 


1.0 


5.4 


-0.9 


4.4 




3.4 




1.5 




1.4 


0.6 


5.1 


-1.2 


3.5 




1.9 


6.8 


1.6 


0.1 



1.2'. 

- 2.6 

- 6.3 . 

- 7.7 

-17.1 . 
-20.7 
-24.5 L 
-29.8 
-31.0 t. 

-35.5 
-37.6 
-38.7 
-39.0 
-41.9 

-42.4 
-43.3 
-44.0 
-44.1 
-44.2 



0.7 
0.7 



0.4 
'6*2 



Relative 
humid- 
ity. 



Per cent. 
35 
36 
42 
43 
50 



0.3 

'6.*i1 



0.0 !- 



Wind. 



Direction. 



S. 

S. 

S. 3*E. 

S. 3*E. 

S. 10* W. 

8. 16* W. 
N.55"W. 
N.57*W. 
N.59'W. 
N.84'W. 

N.86*W. 
N.8l*W. 
N.70*W. 
N.59*W. 
N.57»W. 

N.57"W. 
N.58«W. 
N.60"W. 

N.eo'w. 

N.60*'W. 
N.61*W. 

N.6rw. 

N.60»W. 
N.63*W. 
N.62"W. 

N.69»W. 
N.57-W. 
N.48*W. 
N.44«W. 

N.51*W. 

N.52*W. 



Veloc- 
ity. 



m.p.g. 
2.8 
3.1 
4.8 
5.1 
4.0 

3.4 
1.2 
3.2 
5.3 
7.6 

7.7 
9.0 
8.6 
8.1 
8.8 

9.0 
10.0 
11.0 
11.4 
12.0 

13.9 
14.4 
16.5 
19.4 
20.2 

22.9 
24.2 
24.4 
24.5 
35.4 

36.8 



Remarks. 



Cloudless. 



Inversion. 



Inversion. 



Cloudless. 

Balloon disappeared 
5:48.3 p. m. 



at 
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Table X. — Ftcc air data by sounding balloons {September, i 909- March j 1911) — Contd. 

THIRD 8ERI1BS, HURON— Contlmied. 

SEPTEMBER 10, 1910. 



Time. 


Alti- 
tude. 

m. 
392 
500 
1000 
1417 
1500 

2000 
2342 
2500 
2642 
3000 

3500 
3740 
4000 
4500 
4674 

5000 
5698 
6000 
6566 
6740 

7000 
7790 
8000 
8915 
9000 

10000 
10294 
11000 
11259 
12000 

12804 
13000 
13646 
14000 
15000 

15278 
16000 
16743 
17000 
17533 

18000 
18534 
19000 
20000 
20328 

21000 
22000 
22680 


Pres- 
sure. 

TOTO. 

719.4 


"638.-4- 



571.6 

"ssi.'s' 

"482.'6' 
'429.'8 

"377.6' 

"336."2' 
328.3 

'285.'2' 
'"244."3' 

"i73*9' 

138.0 
"i2i.'3' 

94.7 
'"75.'7' 
"*67.'2' 

■"57"7' 

'"44.'6" 

*'*3i."2' 


Tem- 
perature. 1 

1 


Jt 
loom. 

'6*9' 

"'6." 7' 
■-i.'2* 

"6.'7" 

"0.8 

■■6.'9 

"6." 8' 
-1.0 

"o."?' 


Relative 
humid- 
ity. 


Wine 
Direction. 

S. 22" E. 
S. 2r E. 
S. 14- E. 
S. 9"E. 
S. 34" W. 

S. 34" W. 
S. 34* W. 
S. 81- W. 
S. 81" W. 
S. 86* W. 

N. 88" W. 
N. 86" W. 
X. 87" \V. 
N.89*'W. 
W. 

S. 87" W. 
8. 80" W. 
S. 82* W. 
S. 85" W. 
8. 85" W. 

8. 86» W. 
8. 84" W. 


i. 1 

Remarks. 
Veloc- 
ity. 

TO. p.,., 

9.8 . 
11.7 

13.3 6/10Ci.-fit.W. 3/10 A. 
13.6 1 W. 

15.3 

16.4 1 Inversion. 
14.1 

11.8 
12.6 

13.5 
13.9 1 
13.6 
13.3 
13.1 

U.O 1 

12.7 

13.3 1 

14.6 Inversion. 

18.7 

18.7 

18.5 1 




p.m. 
h. TO. 
4 47.3 


1 

24.6 . 

23.7 
19.5 I 

16.0 , 
15.3 1. 

11.9 . 
9.5 i 
11.4 

13.1 1 
10.7 

6.5 
4.9 
3.2 . 

- 1.5 1 

- 2.9 

- 5.5 . 
-11.8 
-14.2 1. 
-18.6 1 
-16.9 

-19.4 . 
-24.1 . 
-25.5 i- 
-31.6 ' 
-32.2 . 

-39.5 :. 

-41.5 
-46.1 
-47.9 
-51.5 . 

-64.7 

-53.5 . 
-50.0 1 
-50.0 . 
-50.1 . 

-50.1 
-51.6 . 
-63.1 
-52.4 . 
-61.1 

-51.3 1. 
-51.6 
-50.1 . 
-47.2 1. 
-46.3 

-44.9 L 
-43.5 . 
-42.3 1 


Per cent. 
42 
43 
46 
49 
50 

56 
60 
50 
40 
36 

31 
28 
27 
26 
25 

25 
25 
26 
29 
26 

25 
23 
23 
25 
25 

25 
25 
25 
25 
25 

26 
26 
26 
25 
23 

23 
2» 
22 
22 
23 

22 
22 
22 
23 
23 

23 
22 
22 








4 55.0 


-St. 






5 00.1 




5 02.1 








5 07.9 








5 13.4 




5 18.9 




5 23.6 
5 24.6 




5 29.5 




5 34.8 


0.7 
'6."7 

""a?" 
0.4 

-6*6' 

0.0 

"6.'2' 

-o's' 
'"6'6' 

'-6.'3' 

'-6.2' 




Balloon in Ci.-8t. at 5: MS 






1 D. m. 












5 41.3 
















5 46.0 












....... .| 




5 51.1 
















5 54.4 




















::::::::i 




5 58.7 












' 




6 03.1 












1 




6 04.9 




1 








1 




6 07.9 
























6 13.6 




1 








1 












6 20.3 




Balloon burst. 
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Tablb X. — Free air data by sounding balloons (September y 1909-MaTch^ 1911) — Contd. 

THIRD SBRIES, HUROX— Conttnaed. 

SEPTEMBER 11, 1910. 





tude. 

1 

m. i 
392 
500 
976 1 
1000 
1500 , 

1813 ■ 
2000 
2054 
2600 : 
3000 ' 

3500 , 
3586 1 
4000 
4600 

.•iOOO 

5146 
6000 
6209 , 
7000 ' 
7778 

8000 1 
9000 
9312 
10000 
10071 

11000 
11458 , 
12000 
13000 
13048 

14000 
14154 
15000 
15842 1 
16000 : 

17000 , 
17030 
18000 ' 
18473 1 
19000 1 

20000 
20633 1 
21000 
22000 
22345 

23000 1 
23259 
24000 , 
24012 
248W' 


Pres- 
sure. 

mm. 
723.3 

'fl74."3' 


609.4 

"mo' 

"492.6' 

404.0 
"35i.'9* 
'285.'2' 

"me* 
* 266*5' 

""i68."2* 

'"i32."i' 
"'iii."6' 

"*86,*3" 

""72.6" 

"67*8" 


"ii.'s* 

"32."6' 


Tem- 
perature. 

•c. 

14.3 
13.3 
9.0 
9.0 
8.7 

8.6 
13.9 
15.4 
11.8 

8.1 

4.4 
3.7 
0.0 

- 4.2 

- 8.3 

- 9.6 
-13.3 
-14.1 
-18.9 
-24.0 

-26.4 
-32.7 
-34,9 
-40.6 
-41.2 

-46.9 
-49.6 
-52.0 
-56.4 
-66.7 

-53.4 
-52.8 
-51.4 
-50.1 
-50.4 

-52.1 
-62.0 
-49.0 
-47.6 
-47.1 

-46,1 
-45.5 
-44.4 
-41.0 
-40.0 

-36.0 
-34.6 
-27.6 
-27.5 
-25.5 


Jt 
160 m. 

""6.*9" 

0.0 
" -2.*8 

* "o.'s 

0.9 
" "6.'4' 
' "6.'6' 

""6."7" 

"o.s 

"""'6.*6' 
""6." 4* 

'"-6.' 4" 

'"-6." 2 

"**"6.*2' 
"-6.'3' 

'"-o.'i* 

"-6.'3* 
*-6.*6" 

'-6.' 9' 

-0.2 


Relative 
humid- 
ity. 


Wind. 




Time. 


Direction. 


Veloc- 
ity. 

m.p.8. 
10.3 
11.5 


Remarks. 


a.m. 
h. m. 
7 14.8 


Per cent. ' 

44 N.22'E. 

45 ' N.22' E. 




7 17.7 


50 
52 
82 

100 
63 


N.23»E. 17.6 


IQ/IO St. NNE. 




:....: r ■':::' 




7 22.5 






Inversion. Balloon in St. 








at 7:21.6 a. m. 


7 24.0 


52 
49 
45 


























42 

41 
47 
.54 
62 

64 
83 

88 






7 31.2 















1 










7 38.0 












7 42.8 


1 






91 
94 

93 
89 
88 
87 
87 

85 
84 
84 
84 
84 

84 
84 
81 
77 
75 

73 
73 
72 






7 48.7 






















7 64.6 
















7 50.4 
















8 06.7 








' 












8 11.4 






Inversion. 










8 is. 8 
















8 20.6 






















Inversion. 


8 24.2 
















8 27 7 


71 
70 

69 
68 
67 
65 
64 

62 
62 
62 
62 
56 






Pressure pen not reoordiUR. 

Altitude computed from 

ascensional rate. 
Balloon burst. 














8 32.4 


















8 36.6 












8 39.9 












8 42.7 






8 46.0 
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Table X. — Free air data by sounding balloons (September, 1909- March, 1911) — Contd. 

THIRD SERIES, HURON— Continued. 

SEPTEMBER 11, 1910. 



Time. 



h. m. 
A 59.5 


5 


04.6 


5 


05.6 




6 


12.4 


5 
5 


16.7 

ao.2 


5 


26.2 




5 


32.0 


5 


39.6 


5 
5 


43.9 
49.3 







00.0 


6 


07.9 


6 


14.5 




6 


22.0 


6 
6 
6 


28.7 
31.2 
32.6 


6 
6 
6 


34.3 
39.5 
42.4 


6 


46.1 


6 


54.4 


:::::;::: 



7 11.8 



A1U> 
tude. 



m. 
392 
500 
961 
1000 
1079 

1500 
2000 
2012 
2500 
2562 

3006 
3500 
3746 
4000 
4500 

4627 
5000 
5509 
6000 
6202 

6979 
7000 
8000 
8467 
9000 

9728 
10000 
10924 
11000 
12000 

12107 
13000 
13207 



13915 

14000 
14125 
15032 
15603 
16000 

16302 
17000 
17608 
18000 
19000 

I9M7 



Pres- 
sure. 



mm. 
730.6 



682.1 
■672.4 



560.' 2 
530.1 
'483.' 3 



432.7 
*38i'7 



352.6 
317.9 



9.6 



217.6 
182*6 



152.2 



127.7 
119.5 
113.9 



110.2 
95.3 
87.2 



78.1 
"64.5 



48.9 



Tem- 
pe/ature. 



•C. 
13.2 
12.0 
7.1 
7.6 
8.6 

5.9 
2.8 
2.7 
1.1 
0.9 

2.7 
0.2 

- 0.9 

- 2.1 

- 4.6 

- 5.1 

- 7.4 
-11.6 
-14.4 
-16.7 

-19.1 
-19.2 
-25.0 
-27.7 
-31.3 

-36.3 
-38.8 
-48.9 
-49.8 
-62.0 

-63.8 
-67.9 
-«8.» 

-63.8 
-65.1 

-63.7 
-61.6 
-62.2 
-68.4 
-61.6 

-64.0 
-60.6 
-68.0 
-57.0 
-56.1 

-64.6 



Wind. 



At 
lUOm~ 



Relative 
humid- 

ity. 



.Per cent. 
53 
55 
62 
60 
-1.2 55 



1.1 



0.6 
6.3' 



-0.4 



0.5 
6.7" 
0.7 



0.4 I 
0.6' I 



0.7 



1.1 



1.2 



0.5 

-1.2 

0.4 



-1.7 

0.1 

-0.7 



0.8 



-0.6 



-0.2 



Remarks. 



Direction. . ^^*^" | 



N. 

N. 2'E. 

N. 11^ K. 

N.17'E. 

N.28»E. 



64 N. 33- E. 
52 ' N.39*E. 
52 ' N.39' E. 

70 i N. W E. 
72 N. 14- E. 



m.p.t. ' 
8.5 . 
8 9 ' 

10! 5 ' 5/10 Ci.-St. WSW. 
11.7 1 St. WSW. 
I 14.3 ; 

13.7 ' 
13.0 
13.0 ' 

8.4 < 

7.9 Inversion. 



N.35MV. 
N.72»W. 
S. «9' W. 



4/10 A.- 



8.4 
10.3 
11.2 I 



ion 


i ■ 1 


9? 




80 


1 


77 




76 




88 




88 


1 


84 




8? 




77 




70 




70 




68 


1 


68 


1 


67 




67 




66 


::::::::;:::i:::::::: 


66 




66 




65 




65 




64 




6? 




60 




69 




68 




57 




67 




66 




66 




66 









Balloon in A. Sf. nt 5:29.6 
p. ni. 



9/10 A.- St. WSW. 



Inversion. 



Inversion. 



Balloon burst. 
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Table X. — Fru air data by sounding balloons {September, 1909'March, 1911) — Oontd. 

THIRD SBRIBS, HURON— Continued. 

SEPTEMBER 13, 1910. 



Time. 


Alti- 
tude. 


Pres- 
sure. 


Tem- 
perature. 

17.8 
16.7 
11.6 
6.6 
6.5 

4.7 
4.1 
1.7 
2.1 
2.6 

1.3 

- 1.9 

- 2.3 

- 5.4 

- 7.5 

- 8.5 
-11.3 
-11.7 
-11.7 
-16.8 

-18.3 
-21,7 
-23.7 
-28.5 
-31.2 

-35.6 
-38.4 
-43.1 
-47.2 
-49.9 

-53.7 
-54.0 
-55.2 
-56.6 
-67.9 

-58.4 
-57.9 
-57.9 
-57.9 
-58.3 

-66.9 
-66.0 
-56.1 
-66.2 


"ioo m". 

!- 

0.4 
-as 
■"-6." 2" 

■ "'6."7" 

""o."?' 



""o.h 
0.0 

0.7 

" " 6."6" 

* ""6."7" 

""■6.7' 
"""■6."7" 

0.5 

"""o.'i" 

0.2 
-0.2 

"""6.6" 

0.2 

""-6." 2' 

* '6.'6' 


RelaUve 
humid- 
ity. 


Win( 
Direcstion. 


1. 

Veloc- 
ity. 

m.p.9. 
0.9 
1.2 
2.7 
4.1 
4.2 

6.8 
6.8 
6.3 
6.9 
9.3 

9.6 
10.2 
10.3 
11.0 
11.6 

11.9 
13.0 
13.2 
18.6 


Remarks. 

5/10Ci.-St.WNW. 
St. WNW. 

Inversion. 

BaUoon in A. -St. 
p.m. 

10/10 A.-St. WNW. 
Inversion. 




p. m. 
h. m. 
4 61.3 


m. 
392 
500 
1000 
1467 
1500 

1924 

20001 

2306 

2500 

2803 

3000 
3600 
3656 
4000 
4326 

4500 
5000 
6085 
5391 
6000 

6378 
7000 
7302 
8000 
8396 

9000 
9364 
10000 
10576 
11000 

11806 
12000 
12825 
13000 
14000 

14222 
14467 
15000 
16180 
16418 

16000 
16363 
17000 
17258 


mm. 
737.6 

"684.'4" 

613.1 
" "584.8" 
"549.9" 

""566J5' 
"453.' 9' 

""4ii"4' 
395.3 

346.9 

"ms" 

"263.'2" 

"229." 3" 
""192.' 3* 


Per cent. 
33 
34 
38 
4i 
43 

52 
63 
61 
63 
65 

64 
63 
63 
66 
67 

67 
68 
68 
70 
75 

78 
79 
80 

78 
77 

77 
77 
75 
74 
74 

74 
74 
72 
72 
71 

71 
70 
70 
70 
69 

69 
09 


S.:46- E. 
S. 40» E. 
S. 20* W. 
N.SO'W. 
N.77'W. 

N.46''W. 
N.47*W. 
N.76MV. 
N.76'*W. 
N.77-W. 

N.74MV. 
N.69»W. 
N.68'W. 
N.70»W. 

N.7rW. 

N.71MV. 
N.72'W. 
N.72-W. 
N. 75* W. 








4 56.8 


6/10 A.- 


4 59.1 




5 01.0 




6 03.7 








5 07.7 




6 12.1 








5 i6.4 

6 18.4 


at 6:22 


5 23.9 
















6 29.1 
















6 34.6 
















6 39.6 
















5 44.2 
















6 49.8 


159.6 

"'136.' 7" 




109.9 
105.8 

""94."6 
"■'78"8" 
















5 54.9 
























6 00.8 








6 01.9 
















6 04.4 








6 04.9 
















6 08.1 










69 








6 10.7 

















23800—12- 
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Table X. — Free air data by sounding balloons {Septernber, 1909-March, 1911) — Contd . 

THIRD SBRIIIS, HURON— Continued. 

SEPTEMfiER 14, 1910. 



Time. 


Altl- 1 
tude. , 

m. 
392 
500 
1000 
1306 
1500 

1963 
2500 
2716 
3000 
3500 

4000 
4077 
4500 
5000 
5510 . 

6000 
7000 
7364 
8000 
8522 

9000 ; 

9443 
10000 
10515 
11000 

11074 
11916 ' 
12000 
13000 
13162 

13681 
14000 
15032 
lOOM 


Pn». 
sure. 

mm. 
734.8 

659.4' 

609.1 
'555.' 9' 


Tem- 
perature. 

T. 
20.5 
19.3 
14.0 
10.7 
10.1 

8.8 
8.4 
8.2 
6.3 
3.0 

- 0.2 

- 0.7 

- 3.3 

- 6.4 

- 9.5 

-13.1 
-20.4 
-23.0 
-27.9 
-31.9 

-35.5 
-38.8 
-42.5 
-45.9 
-48.5 

-48.9 
-53.2 
-53.4 
-5,5.5 
-55.9 

-54.9 
-55.5 
-67.6 
-56.7 


At 
100 m. 

........ 

0.3 

"'6.'i" 

"6.7 

"o.'e' 
'6.' 7" 

" "6."8* 

■ "o."?' 

0.5 
0.5 

■ ■6.'2" 

-0.2 

■ '6."2' 
-0.1 

1 


Relative 
humid- 
ity. 

Per cent. 
51 
54 
68 
77 
81 

92 
95 
96 
92 

86 

80 
79 
79 

78 
78 

78 
78 
78 
75 
72 

71 
70 
68 
66 
66 

66 

66 
66 
66 
66 

65 
65 
64 
63 

TEMBEF 


Wind 

i 
Direction. 

S. 22° E. 1 

S. 20° E. ' 
S. 10° E. 
8. 4°E. 
8. 

8. 9°W. 1 
8. 32° W. 
8. 41° W. 
8. 50° W. 
8. 66° W. 

S. 82° W. 1 
S. .s.>° W. 
N.88°\V. 
N.79° W. 
N.70°\V. 


Veloc- 
ity. 


Remarks. 


4 46.2 


m.p.9. 
6.3 
6.5 
7.4 
7.9 
8.1 

9.2 
8.3 
7.9 

7.7 
7.4 

7.1 
7.1 
8.7 
10.6 
12.0 








4 51.0 


2/10A.-CU.WNW. 6/10 St.- 
Cu. WSW. 


4 53.5 




4 56.3 






'469." 9' 
391.6 

'366.'2 
"26L2 

"'228." 8' 

"iw.o" 

IST). 1 
157.7 








5 02.7 








5 09.8 


Balloon in A.-Cu. at 5:13 
p.m. 










5 19.9 
















5 25.2 






3/10 A.-Cu. WNW. 6/10 8t.- 
Cu. \V8W. 








6 29.9 


. . 














5 34.6 

















5 37.0 








5 40.6 
























5 43.3 


131.0 

121.2 

"98.' 3" 
83.9 






Inversion. 


5 44.6 
















5 48.4 






Inversion. 


5 50.6 






Balloon burst. 







- --- 












SEP 


L 15, 1910. 





4 34.0 


392 
500 
1000 
1216 
1500 

1836 
2000 
2500 
2080 
3000 

3500 
3637 
4000 
4500 
4568 

5000 
6671 


729.2 

"66i."4' 

613.8 

" "553.9" 

"*492.'i" 
"437.'2' 
"379.' 3' 


20.9 
19.5 
13.0 
10. 1 
10.4 

10.7 
9.9 
7.3 
6.4 
3.9 

0.1 

- 1.0 

- 2.7 

- 5.1 

- 5.4 

- 8.7 
-18.6 


"i.3" 

-0.1 
" '6."5' 

"*""6.*8' 

""o.'s" 
"b'.Y 


68 
72 
92 
100 
87 

173 

•64 

43 

34 

39 

48 
50 
49 
46 
46 

41 
32 


S. 45° E. 
S. 4(5° E. 
S. 52° E. 
8. 54° E. 
8. 81° W. 

S. 81" W. 
8. 87° W. 
N.77MV. 
N.71°W. 
N.68*W. 

N.64*W. 
N.63*W. 

N.66°W. 
N. 09° W. 
N. 70° W. 

N.G6°W. 
N.58°VV. 


5.8 
6.0 




7.0 FewCi. NW. 


4 37.5 , 


7.4 
6.0 

4.6 
4.9 
5.5 
5.8 
7.0 

8.9 
9.3 
9.5 
9.8 

9.8 

8.8 
7.0 


Inversion. 


4 41.0 








4 45.5 1 








4 49.6 1 




1 




4 53.8 


2/10 CI. NW. 


4 58.3 1 


Meteorograph clock stopped . 
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Table X. — Fru air data by sounding balloons {September, 1909- March, 1911)— Contd. 

THIRD SBRIES, HURON— Continued. 

SEPTEMBER 16, 1910. 



1 


Pre*, 
sure. 


Tem- 
perature. 

•c. 

32.6 
31.5 
26.6 
25.5 
22.9 

22.5 
21.6 
21.3 
17.9 
14.7 

12.7 


Jt 
100 m. 


Relative 

humid- 

ity. 


Wind. 




Direction. 


Veloc- 
ity. 

m.p.. 

5.8 


Remarks. 


p.m. 

h. m. m. 
4 42.6 392 
500 


mm. 
723.3 



668.2 

633.3 
"'596.5 
""548.'i" 

■569.3 




Per cent. 
44 


8. 45- E. 
S. 23* E. 


CIoiidlMS. 


1000 






S. 23* E. 
S. 23* E. 
S. 16* W. 

S. 16- W. 
S. 42* W. 
S. 42* W. 
S. 79* W. 
S. 79* W. 

S. 82* W. 


7.9 


4 46.0 1093 
1500 


1.0 




8.3 




9.7 1 


4 48.6 1560 
2000 


0.6 




10.0 1 




16.2 


4 50.7 , 2163 
2500 


0.2 




19.3 1 




1 


4 64.3 2800 


1.0 




11.0 1 




1 


4 57.9 3412 
3500 


8.8 


1.0 




S. 87* W. 1 8.9 : 

S. 88* W. 1 8.8 


8.0 
3.8 
2.9 

1.0 

- 1.0 

- 1.7 

- 5.5 

- 8.0 

-11.6 
-15.4 
-18.0 
-22.4 
-23.6 

-30.7 
-31.3 
-36.8 
-42.7 
-48.6 

-53.6 
-54.2 
-58.6 
-68.9 






1 4000 






N.84*W. 

N.83* W. 

N.79*W. 
N.76* W. 
N. 75* W. 
N.66*W. 
N.75*W. 

S. 87* W. 
S. 89* W. 
W. 

N.8.rw. 

N.81*W. 

N.68*W. 
N.67*W. 
N.64*\V. 
N.61* W. 


8.5 


5 01.5 4090 4fi8.7 


0.9 




8.4 


. .. 4600 


424.4 

"mi" 

346.5 
■ 367.'9 
"*276."9 

244.4' 
141.0 




1 
10.4 , 


5 05.4 1 4890 
. - 6000 


0.6 




12.1 




11.9 


5 09.4 5641 
.. . 6000 


0.6 




10.4 1 




9.4 1 


6 13.7 6476 
7000 


0.7 


'.V.V.W.V. 


8.2, 
10.1 ' 


5 17.7 7378 
1 8000 


0.7 




11.7 ' 




11.4 


5 21.3 8168 
9000 


0.7 




11.3 




10.6 1 


6 26.6 9067 
10000 


0.9 




10.5 1 Meteorograph clock ran Ir- 
12. 1 regularly after 5: 25 p. m. 

13. 8 




11000 






12000 






N.58* W. 1 15- fi ' 


12852 


0.6 





N.55*W. 
N.63*W. 
N.39*W. 
N. 39* W. 


17.2 ' 


13000 


"in.'o" 




16.9 ; 


. - ' 14000 


""O.A 




14.1 ' 


• 14071 


W.8 


15000 




N. 36* W. 12. 9 ' 


16000 






N.32*W. 
N.29*W. 


12.0 1 


17000 




t 


11.1 ' 




-62.1 






! 


Inversion. 


isooo 






N.25* W. 
N.21*W. 

N.19*W. 


10.0 


19000 . . 








9.0 . 


6 01.8 19766 48.2 


-63.9 






8. 1 1 BAlIoon burst. 


1 









! 
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Table X. — Free air data by Bounding balloont {SepUmJber^ 1909-March, 1911) — CJontd. 

THIRD SHRIBS, ]^UBON-^Oontlna6d. 

SEPTEICBER 17, 1910. 





Alti- 
tude. 


Pres- 
sure. 

mm. 
72.*. 7 

642.2 


Tem- 
perature. 


dt 
100m. 

■-o.s' 







""6.8' 

'"6.8' 
0.4 

0.8 

""6.4" 

-2.2 


Relative 
humid- 
ity. 


Wind. 


Remarks. 

Inversion. 5/10 
WNW.i 




Time. 


Direction. 


Veloc- 
ity. 




a. m. 
fc. m. 
7 01.0 


m. 
392 
500 
1000 
1420 
1500 

2000 
2500 
3000 
3500 
3936 

4000 
4500 
5000 
5568 
6000 

6892 
7000 
8000 
8260 
9000 

9646 
10000 
10098 


IS. 2 
18.7 
21.2 
23.3 
22.7 

18.5 
14.2 
9.9 
5.7 
2.2 

1.7 

- 2.6 

- 6.9 
-11.4 
-13.2 

-17.3 
-18.1 
-26.2 
-27.0 
-32.6 

-37.6 
-39.0 
-89.4 

-35.0 


Per cent. 
82 
77 


S. 
s 


m.p.s. 
3. 1 
3.4 
4.7 

6.7 
5.8 

6.3 
6.8 
7.3 

7.8 


A. - Cu. 




54 1 N. 13' W. 
34 ' N. 13' W. 
:« N 7.n° W. 




7 06.4 






37 
39 
41 
44 


N.75«W. 
N.75MV. 
N.75'W. 

N T.'i' W. 


















7 18.1 


476.4 

"386.4" 

324.8 


"269.9 
222.1 

"ms" 

202.6 


46 1 N.76'W. 

47 N.75''W. 
53 N.77°W. 
59 N.79''W. 
66 S. 88** W. 
62 1 N.67°W. 

62 1 N.67'W. 

52 

47 

46 

44 - - 


8.2 

8.2 
8.0 
7.9 
7.8 
9.0; 

11.0 Balloon in A.-Cu 
; a.m. 












7 26.7 




7 34.2 


at 7.3<^. 






7 42.3 




Inversion. 
Highest altitude. 
Cu. WNW. 




7 62.5 


41 
39 
39 

37 














7 67.8 









8 03.6 






3/10 A.- 











^Balloon made a rapid semicircle to the right, entering a current from the north about a minute alter it 
was launched. 
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Table X. — Free air data by sounding balloons {September^ 1909-Marchf 1911) — Contd. 



FOURTH SERIES, OMAHA. 

FEBRUARY 8, 1911. 



rp,^„ ' Alti- 

1 


1 
1 

Pres- , Tem- 
sure. 1 perature. 

mm. • C. 

739.2 5.4 

3.5 

- 1.5 

- 6.6 

614.4 - 0.5 


Jt 
100 m. 


RelaUve 

humid- 

ity. 


Wind. 




Direction. 

S. 45- W. 
S. bV W. 
S. 65" W. 
S. 80" W. 
S. 88« W. 

S. 89« W. 
N.88° W. 
N,85-W. 
N.SS" W. 
N.SO'W. 

N.79-W. 
N.SrW. 
N.84»W. 
N.89-W. 
N.89'»W. 

W. 
W. 

S. 82* W. 
8. 77" W. 
S. 77- W. 

8. 78* W. 


Veloc- 
-ity. 


Remarks. 


jp. TO. 

h. m. 
4 45.0 


m. 
312 
500 
1000 
1500 
1780 

2000 
2500 
3000 
3500 
4000 

4186 
4500 




Per cent. 
66 


m.p.8. 
2.7 
3.6 
5.9 
8.3 
9.6 

10.7 
13.6 
16.3 
19.0 
21.8 

22.8 
23.5 
24.8 
27.2 
33.2 

39.2 
40.6 
42.0 
43.0 
41.9 

40.4 


Cloudless. 














4 50.4 


1.0 








447.1 

"mi" 

'"252.'6" 

"ms 




-10.4 
-12.6 
-14.9 
—17.1 








1 


















-19.3 

-20.1 
-22.3 
-25.8 
-32.9 
-38.0 

-43.2 
-44.4 
-46.2 
-47.4 

-47.1 


1 




4 66.0 


0.4 














6000 










5 00.9 i 6990 


0.7 








7000 








8000 
fGXk 








5 06.6 


0.5 






0000 






5 11.0 


9554 
10000 

10580 
11000 
12085 
13000 
18805 


0.2 




Inversion. 








5 14.0 










"i4i.'2' 

"'i69.'7 


-46.5 
-45.7 
-46.4 
-47.1 






1 


Balloon disappeared 5:14 
p.m. 


5 18.4 


-0.1 


1 




1 


5 23.3 


0.1 


1 




Balloon went slightly higher 
but record was partially 
effaced on landing. 








1 
1 
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Table X. — Free air data by sounding balloons (September^ WOd-March^ 1911) — (?ontd. 

FOURTH SEBIBS. OMAHA-Continued. 

FEBRUARY 9. 1911. 





Alti- 
tude. 

m. 
312 
500 
1000 
1470 
1500 

1639 
2000 
2500 
2934 
3000 

3181 
3500 
4000 
4500 
4805 

6000 
6000 
6194 
7000 
7762 

8000 
9000 
9309 
10000 
10660 

11000 
12000 
12874 
13000 
14000 

14751 
14914 
15000 
16692 
16000 

16178 
16631 
16956 
17000 
18000 

18500 
19000 
19740 
20000 
21000 

21260 


Pres- 
sure. 

mm. 
742.4 

" 646."i" 

626.2 

511.8 

■"4ii."6 

'mo' 
"ms 



"'2i2.8 
"i72."5' 

'i22."4 
" '79.6' 

50.7 

" "ii.'s 

33.0 


Tem- 
Iicmture. 

•c. 

- 4.4 

- 5.1 

- 7.2 

- 9.0 

- 8.8 

- 8.5 
-10.4 
-13.0 
-16.1 
-14.8 

-14.2 
-15.9 
-18.8 
-21.6 
-23.3 

-25.0 
-32.4 
-33,9 
-41.0 
-47.3 

-49.0 
-56.2 
-57.1 
-57.6 
-67.» 

-57.2 
-54.7 
-52.4 
-52.6 
-54.2 

-65.3 
-54.3 
-54.6 
-57.0 
-56.1 

-55.6 
-57.1 
-55.9 
-56.0 
-66.5 

-56.7 
-55.5 
-54.0 
-54.0 
-53.9 

-53.9 


At 
loom. 

" ""6."4 
-0.3 

■""6."5' 

-0.4 
"" "6.'6 

o.'s 

' '6."9 
" "6."6" 

"'"'6."i 
"■-6.'2" 

0.2 
-0.6 

" "^."s' 

-0.3 

0.3 

-0.4 

0.1 
"-6."2" 

0.0 


Relative 
humid- 
ity. 


Win( 


. 




Time. 


Direction. 

N.45*W. 
N.45«W. 
N.44"W. 
N.43MV. 
N.42-W. 

N.38MV. 
N.42°W. 
N. 48" W. 
N.53°W. 
N.6PW. 

N.47*W. 
N.46»W. 
N. 45" W. 
N.44"»W. 
N.43MV. 


\'eltx- 

ity. 

m.p.8. 
4.5 
5.3 


Remarks. 


p.m. 
*. m. 
3 55.0 


*PeT cent. 
68 
56 
48 
43 
43 

42 
42 
43 

40 
39 
38 
37 
36 

36 
36 
35 
35 
35 

35 
34 
34 
33 
32 

32 
31 
30 
30 
30 

29 
29 
29 
29 
29 

29 
29 
29 
29 
29 

29 

29 
29 
29 
29 

29 






8.5 d loud less. 


3 56.0 


9.6 
10.9 

17.0 
18.8 
21.3 
23.4 
24.3 

26.7 
28.1 
30.3 
32.5 
33.8 


Inversion. 


3 56.0 








4 01.6 


Inversion. 


4 02.6 












4 10.2 


Balloon disappeared. 








Inversion. 

1 
Inversion, 

' Inversion. 
Inversion. 
Inversion. 

' Balloon burst. 


4 17.0 












4 23.9 


















4 30.5 












4 34.8 


















4 41.6 


















4 46.2 






4 46.6 












4 48.6 












4 50.0 






4 51.4 






4 52.4 


















4 57.2 












5 00. 1 


















5 03.6 
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Table X. — Free air data by sounding balloons (September ^ 1909- March ^ 1911) — Contd. 

FOURTH SERI£S, OMAHA— Continued. 

FEBRUARY 10. 1911. 



Time. 



p. m. 
h. m. 
3 40.5 



3 46.2 I 

3 50.4 I 
"3""5i.'2'! 



4 01.5 
"4 "63*6 



4 09.4 
*4"i6."6 



4 20.0 



4 26.0 



4 35.0 



4 47.6 



4 50.2 



5 09.1 , 



Alti- 
tude. 

m. 
312 
500 
1000 
1072 
1500 

1593 
2000 
2150 
2500 
30U0 

3316 
3600 
3594 
4000 
4500 

4642^ 
5000. 
5553. 
6000] 
6889* 

7000 
8000 
8616 
9000 
10000 

11000 
11292 
12000 
13000 
14000 

14158 
15000 
16000 
17000 
17211 

18000 
19000 
19614 


Pres- 
sure. 

mm. 
732.8 

"668." i' 

626.7 
'585."2" 

505.3 
"487.' 6* 

425.1 
'376.'3' 

"m.3 

'"242,"9" 

■*i6i.'9" 

103.9 
■"66.6" 
'"44.'9' 



Tem- 
perature. 



"C. I 
7.2 I 

7.1 i 
6.2 

6.2 I 
3.2 I 

2.7 ! 

2.8 

2.8 

- 0.2 

- 4.4 

- 6.9 

- 7.2 

- 7.3 
-11.1 
-15.7 

-17.0 
-19.3 
-22.9 
-26.7 
-34.4 

-35.2 
-42.4 
-46.9 
-48.0 
-60.8 

-53.6 
-64.8 

-54.2 
-54.1 
-64.0 

-54.0 
-54.1 
-54.1 
-54.2 
-64.2 



-53.7 
-63.3 

-52.8 



Jt 
loom. 



Relative 

humid- 

ity. 



Per cent. 

45 

■ 43 

40 

0.2 , 38 



0.7 



0.0 



0.8 



0.1 



0.9 



0.6 
"6."9' 



0.7 



0.3 \ 



0.0 I 



0.0 



-0.1 



Wind. 



J 



Direction. 



Veloc- 1 
ity. I 



Remarks. 



S. 22" E. 

S. 14- E. 

S. 

S. 4'*W. 

S. 26* W. 



35 S. 29» W. 
34 I. 
33 . 
33 . 

33 |. 



m. p. s. 
4.5 i 
7.5 
15.0 
16.0 I 
24.5 . 

27.8 I 



33 1. 
31 I. 
30 ;. 
29 . 
27 '. 

26!. 
26 1. 
25 I. 
24 . 

23 |. 

22 . 

20 |. 

19 !. 

19 L 



21 1. 
21 '. 
21;. 
21 I. 
21 I. 

21 1. 
21 . 
20 
20 
20 

20 I 

20 

20 



I Inversion. 

Balloon disappeared on ao- 
I count of smoke 3:51 p. m. 



Inversion. 



Inversion. 



Balloon burst. 
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Table X.~Free air data by tounding balloons (SepUmber, 1909~March, /9//)— Contd. 

FOURTH SERIES, OMAHA- Continued. 

FEBRUARY 11. 1911. 



Time. 
3 39.0 


Alti- 
tude. 

m. 
312 

aoo 

1000 
1080 
1322 

1500 
2000 
2500 
2617 
3000 

3500 
3881 
4000 
4500 
5000 

6363 
6000 
6462 
7000 
7093 

8000 
9000 
9105 
10000 
11000 

11091 
12000 
12050 
13000 
13752 

14000 
15000 
15063 
16748 
16000 

16763 
17000 
18000 
18026 


Pres- 
sure. 

mm. 
733.0 



"667.6' 
647.6 

"552.'4 
' '476."6* 

387.6 

"m.i 
"me" 

"■229.'9' 

172.4 
""i49."6' 
"'ii6.'7 

"94."7' 
85.3 



73.1 

■'66.4' 


Tem- 
perature. 

"C. 
7.3 
6.7 
1.4 
0.7 
9.2 

8.0 
4.5 
1.0 
0.1 

- 2.2 

- 5.3 

- 7.7 

- 8.6 
-12.3 
-15.9 

-18.6 
-23.5 
-27.0 
-28.7 
-29.0 

-32.7 
-36.8 
-37.3 
-39.1 
-41.2 

-41.4 
-43.8 
-43.7 
-48.0 
-51.4 

-51.8 
-53.6 
-53.6 
-64.1 
-54.0 

-58.6 
-53.1 
-51.5 
-51.5 


4i 
iOU m. 

"o.'o" 

-3.6 
""6.7" 

"a'e" 

0.7 

" "o.'s" 

"""6.'3' 

©."i" 

0.2 
' "6'2' 

■""6"5 

"' "6."2" 
0.1 

-0.1 

""-6."2" 


Relative 
1 humid- 
ity. 

Per cent. 
69 
72 
80 
82 
58 

54 
42 
30 
26 
-24 

22 
21 
21 
20 
20 

20 
19 
19 
19 
19 

19 
18 

18 
18 
17 

17 
16 
16 
15 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 


Wine 
Direction. 

S. 

S. 10- w. 
8. 25* W. 
8. 28* W. 
8. 68» W. 

S. 64- W. 
S. 72- W. 
S. 80« W. 
S. 84« W. 
8. 88« W. 

N.86-W. 
N.82-W. 
N.80' W. 
N.76-W. 
N.72'»W. 

N.70»W. 


i. 

Veloi-- 
ity. 

TO. p. «. 

3.6 
5.4 
9.5 
10.2 
10.6 

9.8 
8.8 
7.8 
7.2 
9.5 

12 


Remarks. 
Few. 8t.-Cu.SW. 






3 44.3 
3 45.4 


Inveraion. 










3 62.3 








3 58.9 


14.3 

15 4 1 




17 2 




19 4 


4 06.6 


20.7 


BaUoon disappeared 4:07.5 
p.m. 

Inversion. 
Balloon burst. 


4 11.8 













4 15.0 


















4 24.4 


















4 33.8 












4 38.5 












4 45.1 


















4 48.9 






4 51.1 













4 55.5 


















5 01.3 
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Table X.—Free air data by sounding balloons {September, 1909-Marchy J91J)— Could, 

FOURTH SBBIBS. OMASA— Gontlnuad. 

FEBRUARY 12, 1911. 



Time. 



Alti- 
tude. 



Pres- 



Tem- 



Jt 



sure, pcrature. 100 m. 



V. m. 
A. m. 
3 37.0 I 



3 


39.1 


3 
3 


40.7 
42.1 






3 


48.7 


3 


SO. 9 


3 


63.1 


3 


55.9 




4 


02.7 



......... 


4 


17.0 


4 


21.6 


:::::: :i 


4 


29.4 


::::::::'i 


4 
4 


33.7 
34.5 


4 


37.9 




4 
4 


41.0 
43.0 



m. 
312 
500 
754 
1000 
1090 

1478 
1500 
2000 
2500 , 
2932 I 

3000 
3500 
4000 
4036 , 
4500 

4728 
5000 
6000 
6239 
7000 

8000 
9000 
9319 
10000 
10450 

11000 
12000 
12658 
13000 
14000 

14226 
14608 
15000 
15838 
16000 

17000 
17055 
17571 



mm. 
728.3 



690.1 
662.5 
632.5 



530.7 



494.6 



423.4 
"347.'4 



226.2 
"i92."i' 



137.8 



106.6 : 

102.2 



09.9 
64.5 



•C. , 

8.2 
7.0 
5.3 ! 
7.1 ■ 
7.7 

15.2 I 
15.0 I 
10.7 
6.5 
2.8 

2.5 
0.7 

- 3.5 

- 3.8 

- 5.2 



-0.7 
-1.9 



84.7 -J 



J -; 



-30.5 
-36.4 ' 
-38.3 
-41.5 
-43.7 

-45.4 , 

-48.6 

-50.8 

-51.7 

-54.2 

54.8 
54.9 
55.4 
56.5 
56.6 

56.9 
66.9 

56.1 



0.9 



0.4 



0.8 



Relative 
humid- 
ity. 



0.3 I 



- 5.9 1 

- 8.4 |. 

-17.7 ' - 

-20.0 0.9 I 
-24.5 



0.3 



0.3 
0.0 



0.1 



0.0 
-0.2 



Per cerU. 
85 



Wind. 



Direction. 



Veloc- 
ity. 



S. 22* E. 
S. 17- E. 
B. 9'»E. 



m. p. 8. 
3.6 
5.6 
8.3 



Remarks. 



8/10 8t.-Cu. 8. 

Inversion, 
clouds. 



Balloon in 



Inyerslon. 
Balloon burst. 



FEBRUARY 13, 1911. 



3 


49.5 


3 


51.0 


3 


53.4 


3 


58.3 




4 


04.4 






4 


23.3 



312 
500 

680 
1000 
1151 

1500 
1814 
2000 
2500 
2538 

3000 
3500 
4000 
4040 
4500 

4M8 



724.8 


1.6 




0.9 


691.5 


0.1 




4.0 


653.1 


5.9 




6.4 


602.3 


4.9 




3.8 




1.0 


550.8 


0.8 




-0.8 




-2.5 




-4.2 


456.0 


-4.3 




-7.8 


427.2 


-8.2 



0.4 
-i.3" 



0.2 
6.'6 



0.3 
0.8 



100 N.22» 

100 t 

100 



W. 



10/10 Nb. NNW. 
Lt. rain all day. 
Inversion. Balloon in 
clouds 3:50.5 p. m. 
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Table X. — Free air data by sounding balloons (September, 1909- March, 1911) — Contd. 

FOURTH SERIES, OMAHA—Continued. 

FEBRUARY 14. 1911. 



Time. 



3 


66.0 


3 
3 


56.9 
68.4 


4 


01.0 




4 


04.8 


4 
4 


08.1 
09.1 




4 


16.0 






4 
4 


23.2 
26.9 





Alti- 
tude. 



m. 
312 
500 
&18 
950 

1000 

1443 
1500 
2000 
2039 
2500 



*4'"32.'9'| 
'4' 38."? 



4 


47.3 






4 


52.7 




5 


00.3 


6 


02.9 


5 


06.4 



5 13.7 
5 16.5 
5 18.7 



5 21.8 



Pres- ' Tem- 
sure. pcrature. 



mm. 
729.7 



700.2 
674.8 



(»5.' 



691.0 I 



649.4 
641.8 



2623 
2736 
3000 
3600 
3966 463.8 



4000 
4600 
6000 
5258 
6935 



390.5 . 
356.9 



6000 
7000 
7320 
8000 
8904 

9000 
10000 
11000 
11636 
12000 

13000 . 
13176 

14000 . 

15000 . 

15365 . 

16000 . 
16114 . 
17000 ,. 
17122 . 
18000 I. 



123.2 



19000 , 

19224 

19991 I 42.9 
20681 39.0 ' 
21000 



21544 



5.6 
4.3 
3.2 
7.4 
7.4 

7.4 
7.0 
3.5 
3.2 
-0,7 

- 1.8 
-1,4 

- 3.1 

- 6.4 

- 9.4 

- 9.8 
-13.0 
-16.2 
-17.9 
-20.8 



-21.2 

, -27.7 

296.2 ' -29.8 
-35.2 

236.0 -42.4 



-42.7 
-45.8 
-48.8 
-50.5 
-50.3 



-49.8 
-49.7 
-52.1 I 
-56.0 
-66.1 

-64.4 ' 
-54.1 
-56.4 
-66.7 I 
-56.7 

-5^.7 
-56.7 I 
-54.4 
-53.4 1 
-53.5 



33.7 -53.6 



I 



Jt 

loom. 



0.7 
-1.4 



0.0 ' 
O.f, 



0.9 ' 
-0.4 , 



0.7 



0.7 
0.4 



0.6 ' 
6*8' 



0.0 

]"!*'i 

0.3 



-0.3 I 



0.3 



0.0 
-0.3 I 
-0.2 



0.0 ' 



Wind. 



Relative 








humid- 






Remarks. 


ity. 


Direction. 


Veloc- 
ity. 




Per cent. 




m.p.s. 




73 


E. 


1.8 


Few Ci. W. 


75 


S. 75» E. 


2.0 




70 


S. tl2° K. 


2.1 


Inversion. 


63 


S. 23° VV. 


3.6 




53 


S. 29' W. 


3.9 




49 


s. ss- W. 


6.4 




48 


S. S,J" W. 


6.4 




41 


S. 78° W. 


6.4 




40 


S. 78- W. 


6.4 




34 


S. 89° W. 


6.4 





I 



32 
36 I 
34 
32 
31 

31 
31 
32 
32 
31 

31 
31 
31 

30 . 
29 . 
I 
29 1. 
29 . 
29 ;. 
29 . 

^r 

28 I. 
28 '. 
28 I. 
28 '. 
28 ,. 

28 I. 
28 I. 
27 . 
27 
27 

27 
27 
27 
27 
27 



N.88* W. 
N.85'' W. 
W. 

S. 81" W. 
S. 73* W. 

S. 73* W. 
S. 69' W. 
S. 66° W. 
S. 64° W. 



6.1 
6.3 
7.0 
8.4 
9.7 

10.1 
14.1 
18.0 
20.1 



27" I Balloon burst. 



Balloon disappeared. 



Inversion. 



Inversion. 



Inversion. 
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Table X. — Free air data by sounding balloons {September, 1909-March, 19H)^Cciiid 

FOURTH SERIES. OMAHA-~Contiziued. 

FEBRUARY 16, 1911. 



Time. 



p. m. 
h. m. 
4 04.0 



4 07.4 



4 11.0 
"4" "16.5 



4 24.0 



4 40.£ 
*4"49.'7 



4 56.5 
5' 62.'9 



5 12.5 
5 17.0 



5 33.4 



Alti- 
tude. 



m. 
312 
500 
916 
1000 
1500 



Pres- Tern- ..^' 
sure, pcrature. lOOm. 



Wind. 



Relative ' 



mm. 
734.0 I 



681.8 



1565 629.8 

2000 

2500 

2610 

3000 



554.6 , 



3500 . 

4000 

4020 

4500 

5000 

6000 
7000 
7133 
8000 
8850 

9000 
10000 
10371 
11000 
11835 

12000 
13000 
14000 
14214 
15000 

15652 
16000 
17000 
18000 
19000 



464.7 



239.8 : 



191.0 



105.3 



84.5 



20000 1 1 

21000 1 

81070 85.8 



1 



7.8 
6.2 
2.7 
3.5 
8.4 

9.0 ' 

7.2 

5.1 

4.6 

1.3 

- 2.9 

- 7.1 

- 7.3 
-10.7 
-14.3 

-21.5 
-28.7 
-29.6 
-36.4 
-43.0 j 

-43.8 
-49.1 
-51.1 , 
-54.2 ' 
-58.3 

-58.1 
-56.8 
-55.5 
-55.2 
-58.0 



0.9 



-1.0 



0.4 ! 



humid- 




ity. 


Direction. 


Per ceni. 




73 


N.45" W. 


78 


N.SS" W. 


84 


N.28'W. 


80 


N.35» W. 


60 


S. 65'» W. 



0.8 



0.5 
'6.'5 I 



-0.1 



-60.4 

-60.2 . 
-59.6 . 
-59.0 !. 
-58.4 I. 



0.4 



-57.9 

-57.3 

-57. 3 -0. 1 



S. 70' W. 
S. 69' W. 
S. 68" W. 
S. 68' W. 
S. 67*' W. 



Veloc- 
ity. 



m. p. 8. 
5.4 
6.2 
6.6 
6.7 
6.8 

6.9 
9.4, 
12.0 
13.41 
16,0. 



S. 65* W. 19.0 
8. 63'W. 22.0 
S. 63MV. 22.2 



Remarks. 



Few Ci. WSW. 
Inversion. 



Balloon disappeared 4:26 
p. m. 



Inversion. 



Inversion. 



Balloon burst. 
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Table X. — Free air data by sounding balloons (September, 1909-March, 1911)-~Conid. 

FOURTH SERIBS, OMAHA— Continued. 

FEBRUARY 16. 1911, 



Time. 


' .Vlli- 
{ tude. 

1 

1 

1 m. 

\ 312 
500 

' 1000 
1500 
1816 

2000 
2500 
3000 
3244 
3500 

3885 
4000 
4500 
4905 
5000 

5109 
6000 
6192 
6769 
7000 

8000 
8581 
9000 
9175 
10000 

10524 
11000 
11778 
12000 
13000 

13067 
14000 
14248 


Pres- 
sure. 

1 
1" 

mm. 
735.2 

■'eio.'s' 



509.8 


409.3 


! 

Tem- 
perature. 


Jt 
loom. 


j Wind. 
Relative _ _ 
humid- 
ity- Direction, ^e^?^" 


Remarks. 

1 




3 38.0 


•a 

3.1 
2.9 
2.4 
1.8 
1.4 

0.4 

- 2.4 

- 5.1 

- 6.4 

- 7.5 

- 9.2 
-10.0 
-13.2 
-15.9 
-16.0 

-16.2 
-23.4 
-25.0 
-20.3 
-27.9 

-34.8 
-38.8 
-40.4 
-41.0 ' 
-46.9 

-60.7 
-53,2 ; 
-57.3 
-58.0 
-61.3 

-61.6 

-59.8 
-69.3 


""6'i" 

"*'6."6 


Pfr cent. 
96 
94 


1 

m.p.8. 
N. 1 4.0 


10/10 Nb.N. Lt.rain. 
Balloon in clouds 3:39 p. 






92 
90 
88 

88 
88 
89 
89 




vn 








3 46.7 



























3 55.5 












3 59.2 


0.4 


















"416.7" 

390.7 

"345.'4" 

318.8 

"247.1" 
■ 226.'5 

185.5 

"iss'o" 





124.8 

■■i63.'6' 










4 04.9 


0.7 












1 




4 06.6 


0.1 




1 












4 12.9 


0.8 
0.2 








4 15.9 






















j 




4 25.4 


0.7 
















4 28.7 


0.4 




1 












4 35.8 


0.7 




1 











Inversion. 
Balloon barst. 




4 41.0 


0.5 1 

1 

0.3 

1 

-0.2 ■ 


58 
59 
60 

60 
60 
60 








1 










4 46.4 








1 




4 49.6 








1 1 
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Table X. — Free air data by sounding balloons (September ^ 1909- March, 1911) — Contd. 

FOURTH SBBIBS, OMAHA-Contlnued. 

FEBRUARY 17, 1911. 



. 


Alti- 
tude. 


Pres- 
sure. 


Tem- 
perature. 

"C. 
1.0 

- 0.3 

- 3.7 

- 4.1 
-26 

- 2.9 

- 3.4 

- 3.1 

- 1.3 

- 1.6 

- 2.0 

- 0.9 

- 0.4 

- 3.0 

- 5.9 

- 6.2 

- 8.0 
-10.0 
-14.1 
-14.4 

-20.4 
-25.2 
-27.1 
-34.5 
-40.3 

-41.4 
-42.9 
-44.0 
-46.1 
-49.7 

-56.2 
-66.0 
-66.6 
-66.8 
-66.2 

-56.2 
-56.3 
-54.5 
-55.5 
-66.5 

-65.6 
-65.6 
-66,2 
-53.9 
-53.9 

-64.0 
-64.0 
-64.0 


Jt 
loom. 


Relative 

humid- 

ity. 


Wind. 




Time. 


Direction. 


Veloc- 
ity. 

m. p. «. 

5.8 

7.5 

12.0 

12.6 


Remarks. 


p.m. 
h. m. 
3 37.0 


m. 
312 
500 
1000 
1072 
1156 

1500 
1905 
20CK) 
2186 
2500 

2850 
3000 
3059 
3500 
4000 

4051 
4500 
5000 
(JOOO 
6064 

7000 
7746 
8000 
9000 
9783 

10000 
10314 
11000 
11363 
12000 

13000 
13135 
13(i69 
14000 
14248 

14641 
15000 
15331 
15951 
16000 

16276 
16896 
17000 
17394 
18000 

19000 
20000 
802721 


mm. 
742.7 

"675. o" 
667.8 

'*662.'9" 
'586."4' 



539.5 

""525."5 

463.6 

"'356."8' 

'"284.'6" 

"2i3."3* 

"i97."5 
"i69.*2 

■*i29.'3" 
118.8 

*"i68."8" 

102.4 

""92.'6" 
83.4 

79.3 
72.1 

''"66." 7" 
'"■42.'9' 


Per cent. 
93 


N. 

N. 5-E. 

N.17°E. 

N.19°E. 


10/10 St. NNE. 

Lt. rain ended 3:30 p. m. 






3 40.7 


6.7 

-1.8 




Inversion. Balloon in clouds 


3 41.1 




3:41 p. m. 






' 1""""" 




3 45. 4 


0.1 




Inversion. 










8 46.7 


—1.0 


















3 50.0 


0.1 


1 


Inversion. 




1 




3 51.0 


-0.8 




















1 




3 56. 6 


0.6 




i 






































4 07 


0.4 




















4 14.7 


0.6 































4 24.5 


0.7 




















4 27 9 


0.5 




















4 31 7 


0.3 
































4 37 8 


0.6 
0.1 










4 39 6 








Inversion. 












4 41.3 


-0.2 
0.3 










4 42.4 








Inversion. 












4 44.4 


-0.2 
0.2 










4 46 




















4 47.4 


0.0 
0.0 










4 48 8 








Inversion. 












4- 50 7 


-6.3 















































0.0 








Balloon burst. 
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Table X. — Free air data by sounding balloons (September, IBOB-March, 1911) — Contd. 

FOURTH SBRIE9, OMAHA— Coatiaued. 

FEBRUARY 18, 1011. 



Time, 
p.m. 

h. TO. 

3 35.0 




3 
3 


38.6 
39.7 


'.; 1 


3 


45.0 


:::::::::i 


3 
3 


1 
50.7 1 
62.7 


:::::::::i 




3 
4 
4 


58.4 
01.0 
02.0 


4 


06.0 


4 


07.1 



Aiti- I Pn»- 
tude. sure. 



4 45.7 



4 55.2 



4 11.8 1 

4 14.2 ; 



4 20.0 



4 27.1 
i' "29.4 I 



TO. TOTO. 

312 743.6 

500 

1000 1 

1053 677.3 

1260 659.5 



1500 I 

2000 

2403 569.8 

2500 

3000 



Tem- 
I)erature. 



I- 



466.2 



3651 ; 
3954 I 
4000 , 
4500 ! 
6000 



f5l54 , 398. 2 
15764 367.3 
16976 I 356.8 

16000 \ 

1^6916 I 313.9 

7000 I 
7166 I 
8000 , 



303.5 

; r'ai.o' 

9.1 



9000 ' ! 

10000 1 ; 

10542 I 185.5 

11000 1 

12000 ' I 



12276 I 141.7 I 

13000 I i 

13052 I 125.5 I 

14000 

15000 I I 

16000 I 

17000 ' 

18000 I I 

19000 I ' 

19289 47.0 



20000 
. 21000 
22187 



At 
100 m. 



-58.4 
-58.5 
-58.7 
-58.8 
-58.8 

-58.8 
-58.7 
-58.7 



0.9 I 
-0.7 



0.3 



•(7. 
0.4 

- 1.4 

- 6.0 

- 6.5 

- 5.0 

-5.7 

- 7.1 

- 8.3 

- 8.4 

- 9.1 

- 9.9 ' 
-10.3 
-10.5 
-12.3 
-14.1 

-14.7 , 
-20.0 
-18.2 
-18.4 
-27.0 
) 

-27.2 I 
-27.5 
-34.7 
-36.7 , 
-38.9 ! 

-40.3 
-49.1 
-53.8 , 
-55.0 
-57.8 



-58.5 

-58.1 

-68. 1 -0. 1 

-58.2 

-58.3 



Relative 
humid- 
ity. 



Per cent. 
74 

77 
83 
84 
67 



Wind. 



Direction, j ^f^ 



0.4 

0.9 I 

-0.8 I 



0.9 



0.9 i 
0.4 



0.9 



0.3 



0.0 I 



N. 

N. 6''E. 
N. 13* E. 
N. 14* E. 
N.22-E. 

N. 18* E. 
N. IV E. 

N. W E. 
N. 15* E. 



62 
50 
41 
40 
34 , N. 5* W. 



S. 55' W. 

S. 23»W. 

S. 23'W. 

S. 38" W. 



Remarks. 



m.p.8. 
8.0 
8.8 
10.8 
11.0 
15.3 

13.6 
10.0 
10.9 1 
11.6 I 
7.2 1 

1.9 I 
4.1 
4.1 
22.2 



10/10 St.-Cu. S\V. 



Inversion. 



■■ , 1 

1 1 
82 


84 . ...' 


69 


68 ' 1 . . 


48 1 ' 


48 1 ' 


48 L. 


43 ' 


42 


40 1 1 


^ \ 

40 1 


39 


38 1.. 


38 


37 1 . 


36 1 


36 


36 ' 


36 


36 


36 . 


35 1 


35 


35 i 


35 


1 
35 . ■ . 


34 ' 


33 



Balloon In clouds 3:56 p. m. 



Inversion. 



Inversion. 



Inversion. 
Balloon bozst. 
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Table X. — Free air data by sounding balloons (September, 1909-March, 1911) — Contd. 

FOURTH SBRI£S. OMAHA— Continued. 

FEBRUARY 21, 1911. 





Alti- 
tude. 


Pres- 
sure. 


Tem- 
perature. 


Jt 
loom. 

1 


Relative 

hiunid- 

ity. 

Per cent. 
44 
44 
43 
41 
40 

36 
33 
33 
32 
32 

32 
33 
33 
32 
32 

31 
31 
32 
32 
33 

34 
33 
33 
33 
31 

31 
31 
31 
30 
30 

30 
32 
32 
31 
31 

31 
30 
30 
31 
32 

32 


Wind. 




Time. 


Direction. 1 


Veloc- 
ity. 

m.p.s. 
(5.3 
6.5 
6.7 
7.2 
7.5 

8.1 
8.7 
9.2 
10.7 
10.6 

10.1 
9.6 
9.5 
9.0 
8.7 

8.3 
7.9 
9.6 
12.3 
16.9 

17.4 
19.1 
20.5 
21.1 
23.6 

23.1 
22.7 
21.1 
18.3 
16.2 

1.2 
9.6 
9.8 
11.1 
12.3 

13.5 
14.8 
15.3 
14.3 
12.3 

10.8 


Remarks. 


p.m. 
h. m. 
3 52.0 


m. 
312 
500 
741 
1000 
1143 

1500 
1847 
2000 
2437 
2500 

3000 
3500 
3621 
4000 
4116 

4500 
4761 
5000 
5373 
6000 

6064 
6663 
7000 
7166 
7903 

8000 
8066 
8352 
8856 
9000 

10010 
10806 
11000 
12000 
13000 

14000 
15000 
15437 
16000 
17000 

17716 


mm. 
753.0 

"712. 5 

'676.2' 

. 
617.0 

'57i.'6' 



' '487.'6' 

416.' 2' 

346.7 
317.7 

"294." 6' 
263.6 

"mo" 

191.4 
169.3 

""■82.3 



57.2 


'C. 

- 4.0 

- 7.6 
-12.3 
-10.7 

- 9.8 

-10.6 
-11.4 
-12.4 
-15.4 
-15.8 

-18.9 
-22.0 
-22.7 
-23.2 
-23.4 

-24.9 
-26.0 
-28.1 
-31.4 
-35.9 

-36.4 
-41.7 
-44.2 
-46.4 
-51.0 

-50,9 
-50.8 
-52.6 
-53.1 
-53.0 

-52.6 
-51.6 
-51.9 
-53.5 
-55.2 

-56.8 
-68.4 
-59.1 
-59.7 
-60.8 

-61.6 


'"i.'9' 

"-6.'6 

"6.' 2' 
"'6.' 7' 

""0.6 
■"6"i' 

"6.'4" 
' '6.'9' 

0.7 
0.9 

■"o."?' 
0.8 

"'-o.'i' 
0.6 
0.1 

0.0 
-0.1 

'6.' 2' 

0.1 1 


N.45*' W. 

N. 4r W. 
N. 36- W. 
N. 22'» W. 
N.IS'W. 

N. 1- W. ! 
N. 12" E 
N. 13" E. 
N.15-E. , 
N. 16*E. 

N.23'E. 
N.31*»E. 
N. 33* E. 
N. 46" E. 
N. 50* E. 

N. 62» E. 
N. 71" E. 

N. 74- E. 
N. 78*E. 
N. 86" E. 

N.SS-E. 1 
S. 86" E. 
N. 87" E. 
N. 84» E. 
8. 88° E. 

S. 88" E. 
S. 87" E. 1 
S. 86" E. 
8. 84" E. 
N. 71" E. 

N. 6rw. 

N. 79" W. , 
N. 79" W. 1 
N. 81" W. 1 
N. 82" W. , 

N. 83" W. 
N. 85" W. 1 

N. 86" W. 1 
N. 84" W. 
N. 80" VV. , 

N. 77" W. 


Few Ci. E. 


3 54.8 


Inversion. 


3 59.6 




4 00.6 




4 03.4 












4 09.9 




4 12.4 




4 15.6 




4 18.6 

4 21.9 
4 24.8 




4 27.8 
4 31.0 




4 31.8 
4 33.2 
4 35.7 


Inversion. 


4 41.4 
4 44.9 
















"b'ob'.e 








5 08.1 


Balloon burst 5:09 p. m. 
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Table X. — Free air data by sounding balloons (September, 1909- March, 1911) — Contd. 

FOURTH SERIBS, OMASA-Contlnued. 

FEBRUARY 23. IMl. 



Time, 




Relative 
humid- 
ity. 



Wind. 



Per cent. ' 
40 



Direction. 



N. 

N. 3»W. 
36 , N. 10» W. 
36 i N. 10* W. 
' N. 6» W. 



I 



Veloc- 
ity. 



N. 4-E. 
N. ir E. 
N. 12" E. 
N. 33* E. 
N. «• E. 

N. 49- E. 
N. W E. 
N. 51«E. I 
N. 57»E. , 

N. 58* E. ! 

N. 63'E. I 

N. 65* E. . 
N. 72' E. 

N. 82* E. I 

N. 88" E. , 



N. 


84*E. 


8.3 


N. 


83" E. 


8.8 


N. 


81" E. 


9.8 


8. 


8fl«E. 


8.1 


8. 


70* E. 


7.2 



8. 64* E. 

8. 64' E. 

8. 64" E. 

S. 45- E. 

S. 79* W. 

8. 81" W. 
N. 81- W. 
N. 81" W. 
N. 82* W. 
N. 82* W. 

N.77' W. 
N.74" W. 
N. 74" W. 
N. 74* W. 
N. 73' W. 

N. 73* W. 

N. 74* W. 
N. 74* W. 
N.65* W. 
N.SS" W. 

N.25' W. 



.p.«. ' 
6.7 
6.6 
6.2 
6.2 ; 
6.3 

6.5 
6.7 
6.8 
6.1 
5.6 

5.3 
4.9 
4.3 
4.8 
4.9 

5.4 
5.5 
5.8 
6.2 
6.4 



7.9 
9.3 
9.3 
9.2 

9.7 
14.0 
14.4 
16.0 
16.0 

14.7 
14.1 
14.0 
12.8 
12.2 

11.2 

10.8 

10.6 

7.0 

7.1 

7.4 



Remarks. 



Cloudless. 
Inversion. 



Inversion. 
Inversion. 



Inversion. 



Inversion. 



Balloon buxvt. 
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Table X. — Fru air data by sounding balloona (September, 1909-March^ 1911) — Contd. 

FOURTH SBBIBS. OMAHA— Continued. 

FEBRUARY 23, 1911. 





Alti- 
tude. 

TO. 

312 
600 
1000 
1059 
1396 

1500 
2000 
2600 
3000 
3027 

3600 
4000 
4494 
4721 
6000 

5777 
6000 
7000 
7068 
7443 

8000 
8266 
8606 
8868 
9000 

9401 
10000 
10462 
11000 
11672 

12000 
12571 
13000 
14000 
14104 

14409 
14810 
16000 
15360 
16000 

16632 
17000 
18000 
18225 
18818 

19000 
19671 


Pres- 
sure. 


Tem- 
perature. 


loom. 


Relative 
humid- 
ity. 


Wind. 




Time. 


DirecUon. 


Veloc- 
ity. 


Remarks. 


p. TO. 
». TO. 

3 60.0 


TOTO. 

754.2 

"677.'9' 
648.7 

*'623."8" 

"me* 

472.1 

358.9 

**297.'3' 
281.6 

239.6 
227.1 

206.8 
"i77.'7' 

*"i28.'3' 

"ioi.'i* 

96.5 
90.6 

'"83."6* 

68.0 

'■'68.'6" 
48.4 

"■4i.*6" 


2.8 

- 0.6 

- 9.7 
-10.8 
-10.2 

-10.5 
-12.1 
-13.7 
-15.3 
-15.4 

-18.6 
-22.0 
-26.3 
-26.9 
-28.1 

-34.4 
-36.2 
-44.3 
-44.8 
-46.1 

-49.1 
-60.6 
-50.7 
-52.6 
-63.0 

-64.0 
-58.5 
-53.1 
-53.2 
-53.3 

-53.3 
-53.4 
-54.3 
-56.4 
-56.6 

-66.0 
-66.3 
-55.9 
-55.2 
-66.1 

-57.0 

-56.4 
-54.9 
-54.5 
-55.3 

-64.9 
-58.1 


""ls" 

-0.2 

* ' 0.3* 

'"'6.'7* 
0.3 

0.8 

"■'6.8* 
0.3 

"'" 6.'5' 
0.0 
0.5 

0.3 

"-6.'i" 
""6.6" 

**"6.'2' 

-0.2 
0.1 

"'-6.*2' 
0.1 

■■-6.'2* 

0.1 
"-6.'2* 


Percent. 
33 
32 
31 
31 
24 

23 
20 
17 
14 
14 

17 
20 
23 
23 
23 

23 
22 
20 
20 
20 

19 
19 
19 
20 
20 

20 
21 
21 
20 
19 

19 
18 
17 
15 
15 

15 
17 
17 
18 
17 

16 
16 
15 
15 
15 

15 
15 


W. 

N.80«W. 
N.63»W. 
N.50*W. 
N.39»W. 

N.40»W. 
N.43-W. 
N.46»W. 
N.60»W. 
N.60*W. 

N.24-W. 
N, 3»E. 
N.30-E. 
N.42*E. 
N.46»B. 

N.68»E. 
N.61*E. 
N.75*E. 
N.76-E. 
N.71»E. 

N.70«E. 
N.70-B. 
N.69»E. 
N.60»E. 
N.69-E. 

N.69»E. 
N.40«B. 
N.18»E. 
N.21»W. 
N.e9»W. 

N.63»W. 
N.53«W. 
N.55»W. 
N.69*W. 

N.eo'w. 

N.77»W. 

W. 

N.80*W. 

N.61-W. 

N.46«W. 

N.30»W. 
N.38»W. 
N.61«W. 
N.66*W. 
N.18-W. 

N.15»W. 
N. 2»W. 


m. p. a. 
4.0 
4.2 
4.8 
4.9 
6.9 

6.7 
5.8 
5.0 
4.1 
4.1 

4.0 
4.0 
8.9 
7.3 
7.6 

8.6 
9.2 
12.0 
12.2 
18.5 

2ao 

20.7 
23.3 
23.7 
20.8 

12.8 
8.6 
5.8 
8.6 

12.2 

13.9 
17.0 
16.3 
14.6 
14.4 

17.5 
14.8 
16.1 
18.6 
15.3 

12.1 
10.8 
7.4 
6.6 
9.3 

10.7 
17.3 


Cloudless. 






3 53.4 
3 55.8 


Inversion. 










4 "d6.'2' 








4 14-1 
4 15.2 




4 21.9 




*4""29.'8" 
4 31.7 

Y'si'e" 

4 37.6 
4 39.9 




4 43.0 

'4 "ii'f 


Inversion. 






i'w."?' 




■5" 64."i" 

5 06.0 
5 07.7 

'5" 09.6" 


Inyersion. 
Inversion. 


6 13.2 


Inversion. 


*5"22.*3" 
6 27.4 

'5* 29.' 7* 


Inversion. 
Balloon burst. 



23800—12 6 
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BVIAJBTUX OF THB MOUNT WKATHEB OBSEBVATOBY. 



Tablb X.—Free air data by iounding balloons (SepUmber, 190ihMardif 1911}— Conid. 

FOURTH SBBUBS, OMAHA— OcmttniMd. 

FBBRUABY 24. 1911. 



Time. 


AlU- 
tade. 


Pres- 
sure. 

mm. 
786.2 

**68i.*5" 
610.5 

474.8 
"4M."9* 

871.7 

"295.'2* 

"228.4* 

166.0 

■*i47,*6' 
137.3 

128.4 

126.7 


Tem- 
perature. 


At 
loom. 


Relative 

humid- 

ity. 


Wind. 
Direction. ^^ 


Remarks. 


p.«. 
k, m. 
3 51.0 


m. 
312 
500 

1000 
1500 
1571 

1846 
2000 
2500 
3000 

3500 

3838 
4000 

4158 
4500 
5000 

67QS 
6000 
6680 

7000 
7881 

8000 
9000 

0255 
10000 
11000 

11370 
12000 
12165 
12815 
18000 

13094 

itisi 


•c. 

11.0 
9.6 
6.0 
2.4 
1.9 

3.0 
2.1 

- a8 

- 3.7 

- 6.6 

-8.5 
-&7 

- 8.9 
-11.3 
-14.8 

-19i7 
-21.6 
-25.9 
-27.9 
-8a3 

-88.0 
-87.4 
-88.5 
-4a5 
-43.2 

-44^ 

-43.8 
-43.1 
-43.3 
-42.2 

-41.6 
-42.8 


■ ■ 6.7' 
-0.4 

0.6 

*•• 6.*i' 

0.7 

• "aT 



....•■• 

-a 2 

0.0 

-0.6 
1.2 

■ 


Pereenl. 
20 
20 
20 
19 
19 

16 
15 
14 


8. 45- W. 
8. 46- W. 
8. 47- W. 
8. 49* W. 
8. 49- W. 

8. 67- W. 
8. 64» W. 
8. «)• W. 


m. p. 8. 
l4 
6.0 
7.5 
9.0 
9.4 

18.9 
14.0 
14.1 
14.2 
14.3 

14.4 
13.9 
18.4 
14.5 
15.8 

17.1 
16.9 
16.7 


doudlesB. 
Invenioa. 

Balloon disappeared. 

Invcnlon. 
Invenlon. 

Ballooobunt. 




::::::::: 




'3"66.'6* 
3 58.5 










14 1 8. 55» W. 
13 1 a. m» W. 








4 07.9 
4* 69."9* 


12 
10 


8. 48» W. 
8. 49- W. 
8. 50* W. 
R. <»• W. 






7 1 S. 72* W. 






4 17.3 
4 "m.o" 




8. 86» W. 
8. 83» W. 
8. 76* W. 




4 25.4 










1 
t 










4 33.5 


















4 42.9 


f 






1 




4 46.0 






4 48.0 


1 














4 40.4 








4 50.4 




........ 
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Tablb X.— J^ee air data by tounding haUoom (September, JSO^Marck, 19Jiy-Con\d. 

FOURTH SBRIBSt OMAHA--Contlniied. 

FEBRUARY 26, 1911. 





AIU- 
tude. 


Pres- 
sure. 

mm. 
722.8 

"68i.'5 

603.2 


"472*4" 
"46i.'2' 

*"383.'6" 
366.9 

272.9 

"m's 

181.4 
"i56.'6" 

"mi' 

"■id3."3" 

84.1 
79.2 

'46.'6" 

"35.'6' 
23.5 


Tem- 
perature. 


Jt 
idom. 

"'ilh' 
-2.0 

""6.'7* 
" "6.'6' 

'""o.'o' 

0.2 

0.8 

""0.A 

-0.1 

0.0 

-0.1 

"6.'6* 

0.1 

""o'i" 


0.1 
0.2 

* "6.'6" 

'" '6.'6" 

■'-ai' 
0.0 

"-6.'i" 
ao 


Relative 
humid- 
ity. 


Wind. 




Time. 


Direction. 

3. 22* W. 
8. 24» W. 
8. 30- W. 
8. 35» W. 
8. 46« W. 

8. TT W. 
8. 74* W. 
8. 68- W. 

8. or W. 

8. 59« W. 


Vdoo- 
ity. 


Remarks. 


p. m. 
h. m. 
3 31.5 


m. 
312 
500 
1000 
1400 
1500 

1771 
2000 
2500 
3000 

3180 

3500 
3694 
4000 
4048 
4500 

5000 

5264 
5584 

6000 
7000 

7099 
8000 
9000 

9521 
10000 

10464 
10906 
11459 
12000 
12051 

12372 
13000 
14000 
14242 
15000 

15611 
16003 
17000 
18000 
18259 

19000 
19563 
20000 

20130 
20802 

21000 
21468 
22000 
23000 

24000 

84106 


11.2 
8.4 
1.0 

- 5.0 

- 3.1 

2.3 
0.6 

- 3.2 

- 6.9 

- 8.3 

-10.7 
-12.1 
-13.6 
-13.8 
-16.7 

-19.9 
-21.6 
-22.3 
-25.5 
-33.3 

-88.7 
-40.0 
-44.4 
-46.7 
-46.1 

-45.5 
-45.4 
-44.9 
-44.7 
-44.7 

-45.0 
-45.3 
-45.9 
-46.0 
-46.4 

-46.7 
-47.4 

-47.3 
-47.2 
-47.2 

-47.2 
-47.2 
-47.0 
-46.9 
-46.8 

-46.6 
-46. » 
-48. 1 
-46.0 
-45.8 

-45.8 


Per cent. 
14 
14 
15 
16 
15 

13 
14 
15 
17 
17 

18 
19 
18 
18 
17 

16 
15 
15 
15 
15 

15 
15 
14 
14 
14 

14 
13 
13 
13 
13 

13 
• 13 
18 
13 
13 

13 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
9 
9 

9 


m. p. «. 

6.4 
0.3 
8.6 
10.5 
9.9 

8.1 
8.6 
9.6 
10.5 
10.9 


10/10 St.-Cu.W8W. 






3 36.9 


Inyersion* 


3 38.9 








'3 "47.'6' 


Balloon In donda 3:47 p. m. 


3 50 
















3 52.1 
























3 59 4 








4 01 5 
























4 12 5 
























4 21.1 






Inversion. 










4 25.2 








4 27.2 








4 29.7 














4 32 6 








4 34 2 
























'4 "38*8* 
















4 44.9 
4 47 1 












Inversion. 


















4 56.1 














4 59.7 














5 02.4 
5 06.6 




















5 08.8 






























6 17.6 
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BULLETIN OF TS£ MOUNT WEATHER OBSEBVATOBY. 



Table X.-^Fru air data by iounding balloons {September^ ISOS-Mardij IBliy-Conid. 

FOURTH SBRUBS, OMAHA— CoDtinued. 

FEBRUARY 20, 1911. 



Time. 



4 


.TO. 
TO. 

05,0 


......... 


4 


11.7 


4 
4 


12.8 
14.1 


4 


16.8 


4 
4 


18.8 
19.4 


4 


28.7 




4 


29.0 


4 


32.9 


4 

4 


38.1 
42.6 


4 


46.8 


4 

4 


48.7 
50.9 


::::::: 


4 

4 
5 


57.8 

59.7 
02.2 


5 


04.4 


5 


09.9 


5 


12.4 


5 


17.0 


5 
6 
6 


18.4 
19.2 
19.6 


5 


22.5 




6 


26.9 


5 


30.1 


::::::::: 



5 36.7 



AlU- 
tude. 



TO. 

312 
500 
1000 
1426 
1500 

1611 
1826 
2000 

2263 
2500 



2680 
3000 
3374 
3500 

4000 

4375 
4500 
5009 

6000 

6048 
6816 
7000 
7507 
8000 

8134 
8620 
9000 
10000 
10081 

10441 
10981 
11000 
11469 
12000 

12690 
13000 
13485 
14000 
14958 

15000 
15428 
15607 
15832 
16000 

16801 
17000 
18000 
18306 
19000 

19380 
20000 

21000 

siaoi 



Pres- 
sure. 



Tern- 
pentnre. 



mm. ' 
741.3 



642.4 . 



609.7 



551.9 



496.7 



438.6 



397.2 



342.9 
306.6 



•| 



235.0 
'189.6" I 



152.5 
126.5 



67.1 



44.9 ' 

ii-'s' 



'so's' -i 



0.0 

- 2.5 

- 9.1 
-14.7 
-13.3 

-11.2 
-11.4 
-12.6 
-14.2 
-15.3 

-15.7 
-15.5 
-16.6 
-17.9 
-18.7 

-21.9 
-24.3 
-25.3 
-29.2 
-36.6 

-37.0 
-39.2 
-40.5 
-44.0 
-45.9 

-46.4 
-47.1 
-48.8 
-53.4 
-53.5 

-53.8 
-50.9 
-60,9 
-51.7 
-49.8 

-47.4 

-47.9 

48.6 

50.5 

54.0 



-54.0 
-54.0 
-64.9 
-54.5 
-64.4 

-53.9 
-54.2 
-55.6 
-M.0 
-55.2 

-54.7 
-54.5 
-64.3 
-54.1 



Jt 
lOUm. 



Relative 

huinid- 

ity. 



1.3 



-1.9 
0.1 



0.6 



0.5 

-a 2 



0.3 



0.6 



0.8 



0.8 
0.3 



0.7 



0.4 
0.1 



0.5 



0.1 
-0.5 



0.2 



-0.4 



0.2 
'6.4 



0.0 

0.3 

-0.3 



-0.1 



ai 



-0.1 



0.0 



Percent. 
39 
41 
45 
49 
44 

37 
22 
23 
25 
27 



Wind. 



Direction. 



N. 

N. 1»E. 
N. 5*E. 
N. 8»E. 
N. 3'E. 

N. 4-W. 

N.17«W. 
N.23''W. 
N.32»W. 
N.40-W. 

N.43*W. 
N.48»W. 
N.64-W. 
N. 83" W. 
N.86-W. 

30 I 8. 83" W. 
28 I 8. 75* W. 
28 I 8. 74" W. 

26 S. 73-W. 

27 8. 75" W. 

27 8. 75* W. 
23 1 8. 83» W. 

23 1 

22 ! 

21 I 



32 



Veloc- 
ity. 



m.p.t. 
9.8 
10.1 
11.0 
11.8 
10.8 

9.4 
6.6 
6.6 
6.5 
6.4 

6.4 
7.2 
9.8 
12.8 
13.9 

18.2 
21.4 
21.7 
23.1 
19.6 

19.4 
34.3 



Remarks. 



Cloudleas. 
Inversion. 



Inversion. 



Balloon 
p.m. 



disappeared 4:43 



Inversion. 
Inversion. 



Inversion. 



Inyerslon. 



Balloon burst. 
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Table X.—Free air data by sounding balloons (September ^ 1909- March, 1911)— Conid. 

FOURTH SESRIES, OMAHA— Continued. 

FEBRUARY 27, 1911. 





Alti- 
tude, 


Pres- 
sure. 


Tem- 
perature. 


loom. 


RelaUve 
humid- 
ity. 


Wind. 


Remarla. 

10/10 A.-St.W. 
Inversion. 

Inverilon. 

InvoFBlon. . 

Balloon in clouda 4:25 p. 




Time. 


Direction. 


Veloc- 
ity. 

m.p.s. 
I5.8 
6.6 
8.6 
8.9 
5.1 

4.9 
8.7 
3.3 
6.4 
7.2 

10.2 
13.7 

17.7 
18.6 
21.4 

24.7 
27.1 




p.m. 
k. m, 
3 65.0 


m. 
312 
500 
1000 
1072 
1500 

1527 
2000 
2134 
2500 
2799 

3000 
3231 
3500 

awi 

4000 

4500 
4878 
6000 
6383 
5731 

6915 
6000 
7000 
7100 
8000 

8465 
9000 
9217 
9919 
10000 

10180 
11000 
11324 
12000 
13000 

13373 
13618 
14000 
14781 
15000 

16000 
16268 
17000 
17391 
17450 

17710 
18000 
18122 
18487 
19000 

19697 


mm. 
749.0 

'67i'3' 


•c. 

- 6.0 

- 8.2 
-16.7 
-17.9 
-14.1 

-13.9 
-16.2 
-16.8 
-16.0 

-16.3 
-17.4 
-16.6 
-16.3 
-19.9 

-23.9 
-27.0 
-27.1 
-27.6 
-30.0 

-30.4 
-30.9 
-36.9 
-37.6 

-44.1 

-47.5 
-50.1 
-51.7 
-56.3 
-56.6 

-56,8 
-60.6 
-61.9 
-61,2 
-60.3 

-69.9 
-68.8 
-58.9 
-69.2 
-59.7 

-62.0 
-68.6 

-60.9 
-60.0 
-68.8 

-60.2 
-68.0 
-67.1 
-68.8 
-58.9 

-59.0 


........ 

-0.9 

■ "as* 

6.5 

■■-6.'3' 

■ *"6.'8' 

*'6.'i* 
0.7 

0.2 

' "ae* 

0.7 

" '6."6* 

0.7 
0.2 

""*'6.*4" 

-0.1 
-0.4 

■ "6.'6' 

'■"6.'2" 

■'-6.'2" 
-2.0 

0.5 

"-6.'8' 

0.5 
0.0 


Percent. 
35 
35 
35 
35 
36 

36 
37 
37 
38 
39 

40 
41 
42 
42 
41 

41 
40 
40 
41 
42 

42 
42 
41 
41 
41 

41 
40 
39 
38 
38 

38 
38 
38 
39 
40 

40 
40 
39 
39 
38 

37 
37 
37 
37 
37 

38 

39 
38 

37 


N. 

N. 4*E. 

N.14»E. 

N.16-E. 

N.20-E. 

N.20-E. 
N.17MV. 
N.27'»W. 
N.62»W, 
8. 88« W. 

S. 86* W. 
8. 84" W. 
8. 82- W. 
8. 81* W. 
8. 81- W. 

8. 82^ W. 
8. 82* W. 








3 59.1 




4 01.7 


638.7 
■'686.'3' 
"539.4* 

"487.'5' 

■-ioi.'e' 



352.7 

*297.'8' 

243.8 
*2i7.'i' 



187.0 
"i57.'6' 

113.2 

"n.i 
■"'so.'o' 

"52*9' 

41.9 




4 06.0 

*4 'iai' 




4 13.1 




4 16.3 








4 23.4 


m. 


'4 "26.'3 
4 28.3 

4 29.4 




















'.'.v.v.'.'.v.y. 













4 36.2 









4 43.0 






Inversion. 
Inversion. 
•Balloon burat. 










■4 "47.'9 
4 60.9 





















4 52.0 














4 56.4 























5 ft5.9 

6 06.7 




















5 10.6 
















... 






5 15.4 














6 20.6 
6 20.8 

6 22.2 

























.' 


5 24.4 
5 36.0 




















6 30.9 
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Tablb X. — Fru air data by iounding balloons (September, JSOS-Mardi, 1911) — Contd. 

FOURTH SHBXX8. OMAHA— Goatinoed. 

FEBBUABY 28, 191L 



Time. 


Alti- 
tude. 


Pres- 
sure. 


Tem- 
perature. 


Jt 
loom. 





""6:9 

-0.2 
0.4 


Relattve 

humid- 

ity. 


Wind. 
Direction, ^^^ 


Remarks. 


p.m. 
K. m. 
3 48.0 


m. 

312 
600 
1000 
1275 
1500 

1770 
1999 
2500 

aooo 

3102 

3500 
4000. 
4491 
5000 

5607 

6000 
7000 
7196 
8000 
8605 

8704 
9000 
9415 
9619 
10000 

10064 
10781 
11000 
11078 
115«) 

12000 
12070 
12800 
13000 
14000 

14S09 


mm. 
747.0 



680.7 

"OOLO' 

"wi.'s* 

'435*9' 

"mil 

■*248.*8' 
"22i."2' 


•c. 

- 0.8 

- 2.5 

- 7.2 

- 9.7 

- 9.3 

- 8.9 

- 9.9 

- 8.6 

- 7.3 

- 7.0 

- 8.4 
-10.1 
-11.8 
-14.3 
-16.8 

-19.3 
-24.2 
-25.2 
-31.3 
-36.0 

-36.0 

38.7 

-42.3 

Z^o 

-«.5 
-51.6 
-61.8 
-51.9 
-63.9 

-65.8 
-56.1 
-67.4 

-57.3 
-56.7 

-56.5 


Per cent. 
26 
27 
29 
30 
30 


8. 22- W. 
8. a3» W. 
8. 27* W. 
8. 29' W. 
S. 38* W. 


1.2 
1.1 
1.0 
2.1 

3.3 
4.4 
7.0 
10.8 
11.5 

13.2 
15.4 


10/10 A.-St. W. 
Inyerskm. 

Invexsion. 




'3""53."i' 




3 55.6 
3 56.8 




8. 48* W. 
8. 57' W, 
8. 72* W. 
8. 88* W. 












4 02.7 


-0.3 




N.89''W. 

N.87-W. 
N.84» W. 
N.82»W. 
N.82" W. 


















4 10.8 


"o.z 




17.6 
22.3 










4 17.0 






N.sr W. 


BC- 











oount of smoke near 
ftu». 


sur- 













4 25.6 


0.6 

"'6*8' 

0.0 

"**'6.'9' 
0.0 



0.7 
0.9 

""o.'i* 

0.4 

'6. 4" 

0.2 



-0.1 


49 

48 






4 32.8 
4 33.3 


48 

48 
47 
46 
46 
46 

46 
46 
46 
46 
46 

46 
46 
46 
46 
45 

45 






4 30.9 






Invorsion. 
Balloon burst. 




4 37.9 










201.1 
180.4 

*i47!9* 

iao.2 

103.5 








4 40.1 








4 43.3 
















4 44.2 








4 45.6 
















4 47.2 








4 51.8 
























4 56.7 
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Tablb X. — Fru air data by sounding halloans {September ^ 1909- March, 1911) — Contd. 

FOUBTH 8HBIBS, OMASA-Oontliiaad: 

MARCH 3. 1011. 





Alti- 
tude. 


Pres- 
sure. 


Tem- 
perature. 


At 
loom. 


Relative 

humid- 

ity. 


Wind. 




Time. 


Diieotion. 


Veloc- 
ity. 


Remarks. 


p.m. 
K. m. 
3 37.0 


m. 
312 
600 
1000 
1337 
1600 

2000 
2600 
2570 
3000 
3111 

3600 
3732 
4000 
4404 
4500 

5017 
6000 
6187 
7000 
8000 

8345 
9000 
9713 
10000 
11000 

11143 
12000 
12683 
12966 
13000 

13690 
14000 
16068 
16000 
16377 

17000 
17493 
18000 
18453 
18861 


mm. 
731.0 

"646.'6" 

"663.*i' 
**6i6.'3" 

"476.'7' 
"436."6' 

402.6 
*343.'4' 

253.2 

"mo' 

167.0 

*i32.*4" 
126.8 

113.8 

"oi's' 

'"76."8' 

"M.'i' 

'66."9' 
62.6 


•c. 

12.2 
10.4 
6.6 
2.3 
1.5 

- 0.9 

- 3.3 

- 3.6 

- 6.6 

- 7.2 

- 8.8 

- 9.8 
-11.6 
-14.4 
-14.9 

-17.7 
-25.4 
-26.9 
-31.7 
-37.6 

-39.7 
-46.2 
-45.8 
-46.3 
-47.9 

-48.1 
-47.0 
-46.2 
-47.3 
-47.1 

-46.6 
-47.0 
-48.5 

-48.2 
-48.1 

-47.6 
-47.3 
-47.6 
-47.6 
-46.4 




"i.'o' 

""0,5 
""ill' 

"6.'4" 

" "o.'f 

0.5 

""'o.'s' 


0.6 

""6a 





0.2 

"-6:i' 

0.4 
-0.1 

'o.i' 
'"6'.o 

"-6.'i" 

"■'o.'o' 
-0.5 


Percent. 
28 
28 
28 
28 
29 

30 
31 
31 
31 
31 

33 
34 
36 
36 
36 

36 
37 
37 
36 
36 

34 
34 
34 
33 
32 

32 
33 
34 
33 
33 

33 
33 
32 
32 
32 

32 
32 
32 
32 
31 


w. 

W 

w. 

N.87«W. 
N.86- W. 

N.80»W. 
N.76«W. 
N.72-W. 
N.68-W. 

N.ez'W. 

N.66«W. 
N.60*W. 
N.65-W. 
N.63-W. 

N.61'W. 

N.66»W. 
N.60«W. 
N.49-W. 
N.63-W. 
N.58'W. 

N.60*W. 


m.p.8. 
4.9 
6.8 
7.5 
8.7 
0.6 

10.6 
11.6 
11.9 
13.0 
13.6 

16.0 
17.2 
16.5 
16.6 
16.2 

14.5 
16.0 
16.4 
17.0 
18.0 

18.5 


^OCLWNW. 






3 42.9 








'3"66.'5" 




3 53.3 




3 66.5 




3 50.6 




4 02.5 




4 07.4 








4 17.6 


Balloon in clouds. 


4 23 8 

























4 30 2 






Inversion. 










4 37 5 








4 39.0 






Inversion. 








4 40 8 
















4 46 1 






Inversion. 










4 60 3 
















'V547' 
















4 50.3 
6 02 5 






Inversion. 






Balloon burst. 
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Table X. — Free air data by sounding balloons (September, 1909''March, 1911) — Conld. 

FOURTH SBRIES, OM AH A—Continued. 

ICARCH 3. 1911. 



Time. 


Alti- 
tude. 


Pres- 
sure. 

mm. 
736.0 

"633.'3' 

"mVh 

"664.5' 
"447.7 
366.2 

'sis'i' 

'298.i 
264.0 

"2i3.'8' 
200.3 

'ise'o' 

"i43.'7' 
122.0 

"■48.'4' 


Tem- 
perature. 


At 
iO) m~ 


Relative 
humid- 
ity. 


Wind 
Direction. 

N. 

N. 2*W. 

N. 9'W. 

N.15*W. 

N.15''W. 

N.47-W. 
N.66-W. 
N.67*W. 
N.7rW. 
N.73*W. 

N.73*W. 

N.72-W. 
N.72-W. 
N.72* W. 
N.72'W. 

N.72»W. 
N.72-W. 
N.e9*W. 
N.a9'W. 

N.eo* w. 

:::::::::::: 


1 


Remarks. 


p. m. 
h. m. 
3 64.6 


m. 
312 
500 
1000 
1500 
1512 

20OO 

2266 
2500 
3000 
3291 

3500 
4000 
4202 
4500 
5000 

5886 
6000 
6742 
7000 
7148 

7986 
8000 
9000 
9409 
9838 

10000 
10279 
11000 
11998 
13000 

13065 
14000 
15000 
16000 
17000 

18000 
19060 


7.5 

5.7 

0.9 1 

- 3.9 1 

- 4.0 , 1.0 

-4.il 

- 4.1 0.0 

- 5.8 

- 9.5 

-11.6 : 0.7 

-12.5 

-14.8 

-16.7 1 0.5 
-17.9 

-*^-*l 

-27.8 ' 0.7 

-28.8 i 

-36.1 j 0.9 
-36.9 ' 
-36.3 1 0.3 

-40.3 0.5 

-40.4 ' 

-47.3 

-50.1 j 0.7 
-61.0 1 0.4 

-62.3 

-63.0 1 0.2 

-63.3 ' 

-53.7 1 0.0 
-63.9 ' 

-68.9 i 0.0 

-53.9 

-53.9 

-63.9 

-53.9 

-63.9 1 

-63.9 0.0 


Per cent. 
47 
40 
64 
50 
59 

58 
58 
50 

S 
63 

63 
65 
65 
64 
62 

59 
50 
56 
64 
63 

53 
63 
52 
52 
61 

61 
61 
51 
51 
50 

50 
50 
50 
50 
50 

50 
50 


».p.j 

5.8 
6.7 
6.3 
4.9 1 
4.9 ' 

8.5 
10.4 1 
11.8 

14.8 
16.5 

17.8 
20.9 
22.1 
22.0 
22.0 

21.8 
22.3 
25.7 
31.0 
34.1 


3/10 CI. WNW. Few Cu. 
NW. 






'3"'59"9* 




4 04.8 








4 10.6 








4 16.0 








4 25.1 




4 29.7 




4 32.2 
4 36.6 


Balloon in clouds 4:34 p. m. 










4 43.7 








4 46.6 
















4 48.2 
















4 55.0 


.. 















4 58.7 










:::::::::::: 

.'.'.'. V.V.'.'.'.. 

1 


:::::::: 
:::::::: 


















'5"23.'9' 


Balloon burst. 
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Table yi.—Free air data hy sounding balloons (September , 1909- March, 1911)— Gontd. 

FOURTH SERISS, OMAHA— Gontinaed. 

MARCH 4, 1911. 





AlU- 
tude. 


Pres- 
sure. 




jt 


Relative 
humid- 

ity. 


Wind. 




Time. 


perature. I 100 m. 


Direction. 


I 

Veloc- 
ity. 


Remarks. 


IZ: 

3 39.0 


m. 
312 
500 
1000 
1299 
1500 

1703 
2000 

2262 
2500 
2953 

3000 
3500 
3573 
40OO 
4299 

4500 
4925 
5000 
6000 
7000 

7398 
8000 
8603 
9000 
9973 

11000 
11371 


mm. 
740.8 

■*655"2" 

615.6 

"sai'.b 
"m.6 

' 446.2' 
"4i6*8' 

291.6 
"244."2" 
198.2 


•c. 

5.4 

3.6 

- 1.1 

- 4.0 ' 1.0 

- 3.0 


1 
1 

Percent. 1 

42 8. 45* E. 

43 1 8. 43* E. 

44 8. 39" E. 

45 1 8. 36* E. 

46 j 8. 20- E. 

48 8. 4-W. 

49 8. 30-W. 

50 8. 62'» W. 

51 8. 64- W. 
53 8. 68* W. 

63 8. 69'W. 
66 8. 82-W. 
56 8. 84»W. 
60 8. 83*W. 
62 8. 82»W. 

62 8. ««• W. 


m.p.*. 
^0 
4.7 
6.4 
7.5 
8.7 

10.6 
10.2 
9.9 
11.6 
14.9 

16.4 
20.7 
21.5 
21.0 
20.6 

21.0 
21.7 
27.6 
29.6 


Few Ci. W. 






3 42.7 


Inversion. 


3 45.3 


- 1.4 

- 1.6 

- 1.9 

- 3.9 

- 7.6 

- 7.7 

- 9.1 

- 9.3 
-12.2 
-14.2 

-14.9 
-16.4 
-17.1 
-26.1 
. -35.0 

-38.0 
-43.8 
-49.0 
-50.3 
— .«. 7 


-0.5 

'" o.'i' 
"'"o.s" 

""6.3" 
"6*7' 

■ '6.4" 
0.9 

■■■6.'9' 

""'6.3' 




3 47.8 




3 51.8 








3 54.8 




3 58.4 




4 01.7 
4 02.1 
4 07.4 


63 
63 
62 
62 


N.78*W. 
N.74-W. 
N.76*W. 


Balloon disappeared 4:08 
p. m. in ha«3. 


4 14.7 


61 
60 
58 
57 
56 

an 










, 




4 20.5 
















4 26.7 











-53.8 

160.0 -58.9 

-53.7 

-53.4 

119.9 -53.3 

-53.6 

103.7 , -53.7 

91.0 -53.5 
-53.8 

76.2 -53.9 

-53.7 

61.5 -63.5 


i 




4 32.5 


0.0 55 

66 

55 






Inversion. 




12000 
13000 
13235 
















4 38.3 


0.0 \ 55 

55 

0.0 65 










14000 
14203 
15058 
16000 
16196 

17000 
17575 








4 40.8 






Inversion- 


4 42.9 


0.0 65 

65 

0.0 55 
















4 46.0 






In version - 




i 55 

0.0 65 








4 50.3 






Balloon burst. 



















END OF TABLE Z. 



CORRIGENDA. 



Vol. 4, page 125, line 15, July 29 for *'1909" read "1908.'* 

Vol. 4, page 125, lines 27 and 28, after line 27, ''Sept. 30, 1908," set the 5 lines 
'Nov. 7, 1901," to "Nov. 6, 1907," lower down and insert the caption 
"fall (octobbb and novbmbbb), hannbd balloons." 
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Fig. 1.— Relation between asoenalonal late of balloons and air temperatureB. 
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Fig. 2.— Calibrating chamber and cooling dovioo. 

(a) White pine, lined inside and out with bright tin. 
(5) Pipes through which alcohol circulates. 

(c) Fan motor and fian. 

(d) Thermometer. 

(e) Pimip which keeps alcohol in circulation. 

(1) Into inside system of tubing. 

(2) From inside system of tubing. 

(3) Packing of hair felt. 

(4) Vapor of liquid air. 

(5) Alcohol and stirrers. 
(0) Liquid air. 
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Fig. 11.— Horizontal projections of the paths of the balloons set free at Omaha, May 6-22, 1910. 
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Fig. 13a..— Free air isotherms over Huron, Aug. 10-14, 1910. 
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Fia. 16A.— Free air isotbemu over Omaha, Feb. 8-18, 1911. 
23800—12 9 
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Fio. 16b.— Free air laotherms over Omaha, Feb. 21-Mar. 4, 1911. 



Digiti: 



zed by Google 



BliAIB — FREE AIB DATA: SOUNDING BALLOONS. 



293 




Fio. 17.— Tloricontal projections of the paths of the balloons set free at Omaha, Feb. 8-Mar. 4, 1911. 
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FiQ. 18.— First series, Sept. 25-Oct. 3, 1909. 
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FiQ. 19.— First series, Oct. 4-12, 1909. 
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Fig. 20.— Second series, May 6-13, 1910. 
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Fio. 21.— Second series.. May 14-22, 1910. 
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Fio. 22.— Third series, Aug. 9-14, 1910. 




Fio. 23.— Third series, Sept. 1-8, 1910. 
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Fio. 24.— Third series, Sept. »-17, 1910. 
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Fio. 25.— Fourth series, Feb. 8-15, 1911. 
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FiQ. 26.— Fourth series. Feb. 16-24, 1911. 
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FIG. 27.— Fourth series, Feb. 25-Mar. 4, 1911. 
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Fio. 28.— Mean vortical tomperature gradients by seasons over rising air pressure at the earth's surfooo. 
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FiQ. 29.— Mean vortical tcmporaturo gradients by aeaaona over fialling air pressure at the earth's surfiicc. 
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Fio. 30.— Mean vertical temperature gradients by seasons. 
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Fig. 31.— Mean vertical tomperature gradient, based on all free balloon observations that have been made 

in the United States. 
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Fia. 32.— Variation in the altitude of the surface S with season and with air pressure at the earth's surface. 
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Pio. 33.— Comparison of tfae vertfcsa] temperaturo gradients over fiilling (solid lines) and oyer rising (dashed 
lines) air pressure at the earth's surfaoe. 
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(XVI) VERTICAL TEMPERATURE GRADIENTS IN 

HAWAII. 

By Alfred J. Henry. 

I am indebted to Mr. W. B. Stockman, section director of the 
Hawaiian section of the cHmatological service, for a record of the 
monthly mean temperatures at two pairs of stations in the island of 
Hawaii, whence it is possible to compute the vertical temperature 
gradient on the eastern or windward side of that island from approxi- 
mately five years of observations. 

The first pair of stations is Humuula, altitude 6,685 teet (2,037.6 
meters), latitude IQ"* 43' N., longitude IBS'" 26' W., with Hilo as 
base station on the bay of the same name at 1 00 feet (30.5 meters) . The 
geographic coordinates of the latter are 19° 44' N., 155° 3' W. The 
second pair of stations is Volcano House, latitude 19° 25' N., longitude 
155° 15' W., altitude 4,000 feet (1,219.2 meters), and Kapoho, altitude 
110 feet (33.5 meters), latitude 19° 31' N., longitude 154° 48' W. 

Both base stations are practically at sea level. Humuula appears 
to be on the high table-land between Mauna Kea and Mauna Loa, 
almost due west of Hilo and about 25 miles (40 kilometers) distant 
therefrom. Volcano House is near the volcano of Kilauea and a little 
south of west from Kapoho the base station. The latter is situated 
on tlie most eastern point of land in Hawaii. The vertical te/npera- 
ture gradients in degrees centigrade per 100 meters for each month 
and season are given in the table below. 

As might be expected from the constancy of the temperatures in the 
region of the northeast trades of the Pacific, which control the tem- 
peratures of the Hawaiian Group, the vertical gradients show very 
little variation during the year, being greatest in spring in both pairs 
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of stations, but least in summer at the northern pair and least in 
autumn at the southern pair. The value of the gradient differs only 
slightly from that already found for mountain regions in the Tropics. 

Vertical temperature gradients (degrees centigrade per 100 meters) in the island of Hatoaii. 

[Difference in altitude: Humuula-Hilo, 2,007 meters equal 6,585 feet; Volcano House- Kapobo, 1,186 

meters equal 3,890 feet.] 





Jan. 


Feb. 


Mar. 


Apr. 'May. 


June. 


July. Aug. 


Sept. 

0.55 
.67 


Oct. 
0.56 


Nov. 


Deo ^^: 
^" nual. 


Humuula-HUo 

Volcano House— Ka- 
'Dobo 


0.58 
.58 


0.55 
.50 


0.57 
.63 


0.67 0.55 0.55 

.62 .60 .68 

_ _ _ 1 

SEASONAL. 


0.64 ' ( 
.60 


}.55 
.50 


0.67 0.64 0.654 
.50 .63 ' .68 






_ . ' _-. 








-■ 


Winter. 

0.657 

.567 


Spring. 
0.563 


Sununer. 


Autumn. 


Humuula— Uilo - 




0.647 


0.660 


Volcano House- Kap 


oho 


.617 1 .500 


.663 
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(XVII) DIURNAL VARIATION OF PRESSURE AT POINT 

REYES LIGHT. 

By Jambs Jones. 
[Dated October, 1911.] 

I submit herewith the data on the diurnal variations, etc., of 
pressure at Point Reyes Light. 

In preparing these data the summer months and only those days 
that appeared to be free from accidental variations of pressure were 
used. 

It will be seen that there appears to be a slightly greater range on 
windy days than on quiet days, though there are many exceptions. 

It is, however, a well established fact that, at this place, as the 
northwest wind increases the pressure decreases, and when an increas- 
ing wind movement from the northwest coincides with the regular 
daily increase m pressure the range is increased thereby. 

This decrease in pressure with increase in wind velocity is not found 
at near-by stations, and is believed to be a local effect, due to the topog- 
raphy. Point Reyes lies almost at right angles to the direction of the 
northwest wind, and rises almost perpendicularly from the ocean to 
a height of about 500 feet." It is clear, therefore, that a very strong 
vertical component must be a feature of the northwest winds, and 
this is thought to operate to produce a partial vacuum where the 
office is located. It is a fact worthy of notice that with a northwest 
wind of 50 miles an hour one can sit outside of the office building in 
comfort, though overhead the wind is roaring through the storm- 
warning tower at a terrific rate. At such times it is interesting to watch 
pieces of paper and other light articles that may be cftught by the 
wind. They are swept across the ridge at tremendous speed, but 
immediately after crossing the summit they begin to flutter down in 
an almost calm atmosphere. Sometimes, after they have fallen far 
below the level of the station, a vagrant breeze, sweeping around the 
extreme end of the ridge, wtU lift them high again, but they never 
escape from the eddy, and all eventually fall near the base of the 
cliffs on the south side. 

It has long been thought that interesting and possibly instructive 
data might be obtained by placing one extra barograph near the base 
of the cliffs on the south side of the ridge and another in a similar 
position on the north side, the records thus obtained to be studied in 
connection with the records of wind velocity and direction. 
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Diurnal range of atmoapfieric pressure on quiet days and windy days at Point Reyes 

Light, Cal. 



Days with average wind velocities of not over .10 
rallos per hour. 


Days with average wind velocities of over 30 miles 
per hour. 


! 

rvfttP ' Average 
^*"- 1 velocity. 

1 


1 

Amplitude' 
of pressure , 
oscillation. 

0.10 
.06 
.06 
.07 
.06 
.05 
.05 
.07 
.07 
.07 
.05 
.08 
.06 
.09 
.05 
.06 
.07 
.05 
.06 
.07 
.05 
.07 
.04 
.06 
.07 
.08 
.08 
.06 

.04 
.03 
.06 
.05 
.08 
.08 
.03 
.03 
.04 
.06 
.07 
.06 
.04 


1 


Amplitude 
of pressure 
oscillation. 


1909. i 
May2 ; 

4. 


Miles. 
9 
10 
27 
24 
14 
20 
21 
29 
18 
18 
27 
24 
30 
16 
11 
27 
22 
10 
29 
25 
30 
18 
10 
11 
22 
17 
25 
24 

28 

23 

5 

13 

14 

24 

9 

8 

8 

12 

28 

29 

25 


1909. 

May 8 

9 

10 


MiU*. 
46 
57 
54 


0.08 
.07 
.07 


5 1 


15 


34 
32 
39 
40 
47 
57 
48 
32 
32 
41 
41 
54 
33 
32 
33 
31 
38 
42 
35 
47 
34 
33 
49 
52 
32 
32 
31 
34 
36 
58 
39 

41 
32 
59 
36 
49 
35 
33 
41 
34 
38 
38 
36 
33 


.06 


6 


16 : 


.07 


7 1 


17 


.07 


22 ' 


18 


.06 


June 5 


' 19...:. 


.10 


9 


20 


.05 


19 


21 


.05 


July 7 


23 


.00 


22 


1 25 


.05 


27 


1 27 


.04 


29 


, June 3 


.06 


Aug. 2 


1 13 


.06 


^ 5. 


10 


.05 


7 


20 t 


.Wi 


9 


, 21 


.07 


12 


23 


.(K 


13 


1 27:....: 


.06 


15 


' July 2 


.07 


16 


8 


07 


17 


10 


.06 


18 :. 


12 


.W 


24. 


13 


.06 


25 


1 16 


.06 


26 


17 


09 


27 


18 


.05 




19 


.09 


1910. 


21 


.06 


May 2 


23 


.06 


'3 


24 


05 


5 


i 26 


.06 


6 


1 Aug. 22 


.08 


10 


1910. 
' May 1 




15 




18 


.05 


19 


29 


.09 


24 


June 13 


.05 


26 


1 15 


.06 


27 . . 


1 22 : 


08 


28 


1 24 


.06 


30 


25 


.04 


31 


12 ' .05 
14 .05 
18 .05 
U .03 
7 .04 


26 


.04 


Aug. 3 


Julv 2 


.05 


4 


30. 


.06 


8 


31 


.05 


9.. . 


Aug. 1. 


.07 




6 


.06 




; Sums 




Sums 


S5<) , 267 
18.0 .058 


1.880 
40.0 


295 


Means 


1 Mi^na 


.063 









Appendix, Nov. 11, 1911. 

Steam.sliips bound north during high northwest winds usualh' 
hug the shore line as closely as possible until after rounding the 
point. On one occasion particular attention was attracted to a 
steam schooner which, with her course laid apparently due north- 
west and a northwest wind of hurricane velocity blowing at the 
station, hoisted sail on her mainmast while in the lee of Point Reyes 
and with the wind shifting between southeast and west (judging by 
the position of the sail), rapidly overhauled a similar vessel that 
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used no sail. After rounding Point Reyes the sail, of course, was 
lowered. 

With Herschers ^* barometric fogs" I am not familiar, but a 
phenomenon that might be so described has been observed here. 
During high winds fog sometimes forms on the lee side of the ridge 
but not on the windward side. By frequent comparisons with Mount 
Tamalpais it has been determined that a local wind of 60 miles per 
hour at Point Reyes depresses the barometer about 0.05 inch. It 
has been calculated that with the air at the normal Point Reyes 
temperature, reducing the pressure 0.05 inch will mechanically cool 
the air 0.242 + ® F. As it is not unusual for the depression of the 
dew point to be less than 0.242° at Point Reyes during high winds, it 
seems quite probable that the fogs to leeward are produced in the 
manner described, particularly when we consider that the depression 
of the barometer is probably even greater to leeward of the ridge 
than on the summit, where the office is located. 
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(XVIII) THE TEMPERATURE AT MOUNT WEATHER 
AND ADJACENT VALLEY STATIONS. 

By Alfred J. Henry. 
[Dated Oct. 31, 1911.] 

In previous papers the writer has discussed the fluctuations of 
temperature at base and summit stations in the Rocky Mountain 
region.' In this paper it is proposed to discuss the temperature as 
recorded simultaneously at Mount Weather on the summit of the 
Blue Ridge, 526 meters (1,725 feet) above sea level, and at the valley 
stations near Berry ville, Va., on the west, altitude 152 meters (499 
feet), and near Middleburg, Va., on the east, altitude 137 meters 
(450 feet) ; also at Trapp, Va., directly at the foot of the mountain on 
the east side, altitude 217 meters (712 feet). The Blue Ridge 
Mountains, it may be remembered, form a part of the Appalachian 
system, which latter extends from Pennsylvania southwest to Georgia 
and Alabama. 

That particular portion of the Blue Ridge upon which Mount 
Weather is located lies 6 miles south of Bluemont, Va., the terminus 
of the Bluemont branch of the Southern Railway. The Blue Ridge 
in that part of the State separates the Shenandoah Valley from what 
is known as Piedmont, Va., a gently rolling country immediately 
east of the mountains. To the west of the ridge opposite Mount 
Weather the Shenandoah River, whence the valley takes its name, 
closely hugs the mountains on its right bank. The station at Mount 
Weather is distant from the river about 5 kilometers (3 J miles). 
The intervening country is wooded and quite hilly. The prevailing 
winds at Mount Weather are westerly. The difference in level 
between the valley floor and Mount Weather is about 374 meters 
(1,227 feet); the horizontal distance is about 5 kilometers (3i miles). 
The eastern slope of the Blue Ridge at Mount Weather is more 
abrupt, the descent from the summit to the floor of the valley on the 
east being accomplished in IJ miles, where the altitude, as at the 
village of Trapp, is but 217 meters (712 feet). The ascent of easterly 
winds to the summit of the ridge is therefore but a little over 300 
meters (about 1,000 feet). Both valleys are in a high state of culti- 
vation. The mountain sides in the neighborhood of Mount Weather 
are still wooded, although the top is partially cleared. 



1 Bulletin of the Ifount Weather Observatory, III, pp. 201-225; IV, pp. 103-116. 
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The Shenandoah Valley substation is situated on the farm of 
Mr. A. Cummins^ on the outskirts of the town of Berryville, Va., about 
6 kilometers (4 miles) from the river and 11 kilometers (7 J miles) 
from Mount Weather. It is locally known as Audley and will be 
referred to under that name in this paper. Its bearing from Mount 
Weather is X. 30° W. The substation on the eastern side of Mount 
Weather is situated on the farm of Mr. W. C. Benton, 13 kilometers 
(8 miles) from Mount Weather and bearing S. 57° E. therefrom. Mr. 
Benton's farm is about 2 miles from Middleburg, Va. The ther- 
mometer shelter at both stations is of the standard size used by the 
Weather Bureau and the exposure is over sod and free from disturbing 
influences of any sort. 

Mount Weather is higher than the three base stations by the 
following amounts: 

Meters. Feet. 

Above Trapp 309=1,013 

Above Benton's, near Middleburg 389=1,275 

Above Audley, near Berryville 374=1,226 

The monthly mean temperatures at Mount Weather, Trapp, 
Benton's, and Audley are given in Table I. The means are from the 
hourly corrected readings of Richard thermographs. In all cases 
the general means have been corrected and reduced to a 33-year 
mean by the use of the charts in Weather Bureau Bulletin U, 'Tem- 
perature departures, etc.'' It was necessary, however, to use the 
statistical data for Baltimore, Wa*sliington, Lynchburg, and Elkins 
in determining the corrections for individual months, because depar- 
tures in the above-named bulletin are drawn for intervals of 2° F. 
only, and there is often an uncertainty of about that amount in the 
values for individual months, unless reference is had to the actual 
departures at surrounding stations. 

The monthly mean temperature of Mount Weather is of course 
less than at base stations on the average of the year; the average 
decrease of temperature between mountain and low level stations the 
world over is not far from half a degree centigrade for 100 meters of 
altitude or about 1° F. for 364.5 feet of altitude. This rate would 
amount to about 2^.8 F. between Trapp and Mount Weather; 3°.5 
between Benton's and Mount Weather; and 3°. 4 between Audley and 
Mount Weather. An inspection of Table I shows that the differences 
between the monthly mean temperatures of Trapp and Mount 
Weather are larger than was to be expected, and that between Mount 
Weather and the valley stations on both sides the differences are 
slightly smaller than was to have been expected. The mean annual 
vertical temperature gradient expressed in centigrade degrees per 100 
meters between Mount Weather and Trapp (base of mountain), three 
years observations is, 0.72; Mount Weather and Benton's (eastern 
valley), 0.46; Mount Weather and Audley (western valley), 0.39. 
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The period of observation at Benton's is but two and one-half years; 
at Audley barely three years. The eastern valley is slightly warmer 
than the western and the vertical temperature gradient is greatest, 
not between Mount Weather and the true valley stations, but between 
Mount Weather and Trapp at the base of the mountain on its east or 
south front. The stronger gradient between Mount Weather and 
Trapp is ascribed to the influence of topography and exposure. The 
general trend of the ridge at Mount Weather is northeast to south- 
west, so that its exposure is both to the east and south. It has been 
pointed out by Hann that the decrease of temperature is more rapid 
on the southern than the northern side of mountains and this seems 
to be true of the Blue Ridge at Mount Weather. Another cause of 
the low vertical temperature gradient between Mount Weather and 
valley stations is the frequent occurrence of negative gradients due 
to the settling of cold air in the valley floor. Air that is chilled on 
the mountain sides evidently flows past Trapp into the lower portions 
of the valley. 

The seasonal vertical temperature gradients are shown in the small 
table below, expressed in centigrade degrees per 100 meters: 



[From the corrected monthly means of Table I.] 
I Winter. Spring. 



I 

Trapp •- ! 0. 77 I 0. 7fi 

Bentons . 59 j .44 

Audley ' .45 .40 



Summer. 



0.71 
.56 
.46 



Autumn. 

0.70 
.29 
.27 



There is not much difference in the rate of vertical decrease of 
temperature with increase of altitude between Mount Weather and 
Trapp for the several seasons. The valley stations, however, show 
a much reduced rate for all seasons and a marked minimum in 
autumn. Trapp is not a true valley station, but rather a station on 
the southern slope near but not on the valley floor. In a discussion 
of temperature observations at summit and base stations in the 
Rocky Mountain regions * the writer was led to the conclusion that 
the temperature distribution between two stations at different 
altitudes is conditioned by circumstances other than local topography 
and difference in elevation. This conclusion is supported by the 
observations at Mount Weather and valley stations. The small 
gradient in autumn can be definitely referred to the prevalence of 
anticyclonic weather in October and other months, whereby, instead 
of a diminution of temperature with altitude the mountain tempera- 
tures during the night hours are higher than the valley temperatures. 
The cooling in the valley is doubtless not wholly due to nocturnal 
radiation, since the latter is also eflFective on the mountain top, but 
partly to the settling of cooler air in the valley bottoms. An excellent 



1 This bulletin, vol. 4, pt. 3., p. 103. 
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example of the temperature distribution during the prevalence of 
anticj'-clonic conditions in which there is little if any movement of 
the anticyclone is afforded by the record of October 5 to 10, inclusive, 
1909 — a six-day period during which an anticyclone was central over 
Mount Weather. The mean temperatures for each of the 24 hours of 
the six-day period have been computed and their differences above or 
below the corresponding values for Mount Weather are given in T^ble 
II. Minus signs indicate that the temperatures at Mount Weather 
were lower than at valley stations, and an absence of signs the 
contrar3^ 

It will readily be seen that the greatest lowering of the temperature 
below that of the mountain top was in the eastern valley, where topo- 
graphic conditions are most favorable for the local accumulation of 
cooled air in the neighborhood of the station at Benton's farm. 
The land of the latter is more or less roUing, and Goose Creek, a con- 
siderable stream, passes through the farm within a quarter of a mile 
of the thermometer shelter. The land on which the station in the 
western valley is situated is nearly level and more closely approaches 
a plane surface than does the land at Benton's. There is therefore 
apparently less opportunity for settling of cold air into the western 
than into the eastern valley. The effect of insolation is not operative 
in the western valley so soon as in the eastern, as shown by the fact 
that the temperature in the latter is higher than on the mountain at 
10 a. m. on the average, while the temperature of the western valley 
does not rise above that of the mountain on the average of the period 
in question until 1 1 a. m. This statement holds for all seasons. 

The lowering of the temperature at Trapp on the foot of the moun- 
tain directly east of Mount Weather during the anticyclonic condi- 
tions above mentioned was not nearly so great as at Benton's, prob- 
ably due to the fact that the air which cools on the mountain top and 
sides must flow down and past Trapp toward the lower portions of 
the valley, which are as much as 80 meters (262 feet) below Trapp. 
The hourly temperatures for the last-named place, as may be seen 
from Table II, are higher than those on the mountain top except for 
the hours of 4 to 7 in the morning, when the Trapp temperatures are 
slightly lower than those- of Mount Weather. 

The temperature on Mount Weather and at adjacent valley stations 
begins to fall in October about an hour before sunset ; during the hour 
immediate^ before sunset it falls most rapidly at Trapp and Benton's, 
which at that time of day are mostly in the shadow of the mountain. 
During the hour immediately after sunset (6 to 7 p. m.) the tempera- 
ture of the two valley stations falls very rapidly and continues to 
fall up to the time of the occurrence of the diurnal minimum, viz, for 
the eastern valley, at 6 a. m.; for the western, at 7 a. m. The fore- 
going named hours and this discussion relate to the conditions dur- 
ing six days of anticyclonic weather in October, 1909. 
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It will now be interesting to compare the foregoing results, which 
apply to anticyclonic conditions in autumn, with the weather condi- 
tions during the prevalence of anticyclones in winter. For this pur- 
pose a selection was made of all the days in the two winters of 1909-10 
and 1910-11, respectively, when an anticyclone was central over or 
near Mount Weather. In all 21 such cases were found. The average 
sea-level pressure at 8 a. m., seventy-fifth meridian time, at Mount 
Weather for the 21 days was 30.45 inches (773.43 mm.). The aver- 
age temperatures were as follows: 

Fahrenheit. > Centigrade. 



Mount Weather. . 

Trapp 

Dentons 

Audley 



DtffTUt. Degree*. 

25,7 , -3.6 

30.3 -0.94 

25.6 -3.61 

25.0 -3.89 



The individual records show that in 11, or 52 per cent, of the cases 
of winter anticyclones the daily mean temperature of Mount Weather 
was slightly above that of the valley stations; in the remaining 
cases, 48 per cent of the whole number, the daily mean temperature 
of Mount Weather was lower than that of valley stations; hence, so 
far as the records at Mount Weather are concerned, it can not be 
assumed that in general the lowlands in winter are colder than the 
mountain slopes and summits adjacent thereto, as is said to be the 
case generally elsewhere. The determining factor as to whether an 
inversion of temperature wiD occur between the mountain top and 
the valley floors on both sides is clearly the lack of movement of the 
atmosphere, whereby the drainage of cold air to the lower levels in 
the valley floor is facilitated. The average wind movement for the 
six days in October, 1909, heretofore described, was between 5 and 7 
miles per hour (2.24 to 3.13 meters per second), while the average 
movement for the month was 14 miles perhour (6.27 meters per second). 
The vertical temperature gradient between the mountain top and 
valley stations during the prevalence of high winds approaches rather 
closely the adiabatic rate for dry air, as will again be referred to in 
this paper. Inverted gradients between the valley and the mountain 
top are also caused in a manner entirely different from that above 
described, which indeed has ordinarily been known as the '^cold 
air drainage" process, by which the valley stations become colder 
than the mountain top. The second process involves the warming 
of the mountain top, probably by horizontal currents which envelop 
it before they descend to the lowlands. These horizontal currents 
are due to a tj^ie of pressure distribution illustrated in the daily 
weather maps of the United States for January 20 and February 7, 8, 
1910, reproduced in this paper as figures 4, 6, and 7. The distinctive 
feature of these maps, and the one to which attention is directed, is the 
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relative position of the dominating anticyclone and the cyclone with 
reference to Mount Weather. The latter is invariably on the western 
side of the anticyclone in the region of southerly or southwesterly 
winds which are intensified by the position of the cyclone to the north- 
west or north. The latter, as in the case of February 7, may be only 
partially developed and of little energy, using the word energy as 
indicating the presence or absence of strong winds and stormy weather 
about the center of the cyclone. Yet the barometric gradient is 
sufficient to produce southwesterly winds. The change in the winds 
at Mount Weather from northwest to southwest occurred between 
4 and 5 p. m. on the 7th. Surface winds from the southwest are warm 
winds at Mount Weather.^ 

The two processes above described are effective in producing an 
inverted gradient between the mountain and valley stations; they 
depend on special weather conditions and not on topography alone. 

In January and February, 1910, and January, 1911, a total of 90 
days, the daily mean temperature on Mount Weather was higher than 
that of the valley stations, Benton's and Audley, on 25 days, or 28 
per cent of the time. The vertical temperature gradient between 
Mount Weather and the valley stations for these 25 days was an 
inverted one as follows: Benton's — 0.71 C. per 100 meters; Audley, 
— 0.83 C. per 100 meters. The vertical temperature gradient between 
Trapp and Mount Weather for the same 25 days was but -- 0.29 C. 
per 100 meters. The low value for Trapp is due to the fact that on 9 
of the 25 days the gradients between that station and Mount Weather 
were positive instead of negative. 

The mountain effect. — It is apparent from the preceding that the 
mountain effect on the temperature of the air on its surface is not 
merely that due to altitude, but differs for different weather condi- 
tions. The average difference between the temperatures on Mount 
Weather and in both valleys can easily be determined, but for indi- 
vidual dates corrections so determined would give unsatisfactory 
results. We have taken the mean hourly temperatures for mountain 
and valley stations for such time as available^ and computed the 
departures by seasons for all sorts of weather conditions. These results 
expressed as departures from the mean of the 24 hours are given in 
Table III. The values with minus signs prefixed indicate that the 
correction to reduce to the true daily mean is additive; those without 
sign that it is subtractive. From these results we have computed a 
table of corrections for reducing the temperatures observed on Mount 
Weather to the true daily mean and also to the level of the valley 
below. The valley correction was obtained as follows: In winter 
the mean difference between Mount Weather and the eastern valley 

1 This buUetlD, Vol. I, p. 148. * See last oolumn of Table in. 
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was found to be - 1.7° F. — that is, the temperature at Mount Weather 
on the average of all conditions was 1.7° F. lower than the eastern 
valley temperatures for the same season. Likewise the mean difference 
of the western valley was found to be — 3.2° F. Combining these 
two mean differences we have as a general mean — 2.4° F. (— 1.33° 
C), and this difference was used as a constant for all hours of the day 
in ranter; thus from Table III for 8 a. m. in winter we obtain -f- 2.2° F. 
as the correction to reduce readings made at that hour to the daily 
mean. Combining these two corrections into one, and remembering 
that both are additive, we have + 2.2° F. + -h 2.4° F. = + 4.6° F., 
which being changed to the centigrade scale = 2.56° C, as given in 
Table IV. The records, especially at the valley stations, are not long 
enough to give accurate averages, and since the average vertical 
temperature gradient between the mountain top and the valley varies 
for the different seasons of the year and even for the same month in 
different years there is probably some uncertainty as regards the 
correction for altitude used. The constant corrections used for alti- 
tude were : 

Oradient 
per 100 meters. 

Winter, 4-2.4 F. (1.33 C.) 0.35 

Spring, +2.8 F. (1.56 0.) 0. 41 

Summer, +3.4 F. (1.89 C.) 0. 50 

Autumn, +2.4 F. (1.33 C.) 0. 35 

The above gradients differ somewhat from those previously given 
for the separate valleys. Those previously given were deduced from 
the corrected monthly means given in Table I, while the above values 
have not been corrected for secular variation and hence the difference. 

Temperature gradients in clear ctnd cloudy weather. — In the neigh- 
borhood of the earth's surface the presence or absence of cloud or fog 
greatly alters the ability of the atmosphere to absorb and emit solar 
heat, hence it is important to consider the vertical temperature 
gradients for clear and cloudy weather separately. To this end the 
vertical temperature gradients between the mountain and valley 
stations have been computed separately for clear and for cloudy 
weather for the four seasons and the results appear in Tables V and 
VI. The degree of cloudiness was in all cases determined from the 
records kept on the mountain top where an automatic sunshine 
recorder of the Marvin type is in operation. A day was considered 
as clear when the recorded cloudiness was not in excess of three-tenths 
on a scale of to 10 and cloudy when the cloudiness was eight-tenths 
or over. The vertical temperature gradient in degrees centigrade 
per 100 meters between Mount Weather and vaUey stations, for clear 
and for cloudy weather, respectively, is exhibited in Tables V and VI, 
as above stated. It will be noticed from these tables that in general 
the gradient is greater in cloudy than in clear weather, especially in 
summer and autumn; the annual rate of temperature decrease in 
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clear weather being 0.39'' C. per 100 meters, and O.SS"" C. per 100 
meters in cloudy weather. If the night hours be eliminated it will 
be found that the vertical temperature gradient between mountain 
and vaUey stations for the daylight hours is considerably greater in 
clear weather than in cloudy weather. The contrasts in temperature 
are greater in sunshine than in cloudiness and consequently the 
gradient is greater. Another important feature which can be read 
from the tables is that no inversions of temperature between the 
mountain top and the valley below seem to occur in cloudy weather. 
In clear weather, however, the temperature in the valleys, on the 
average for practically all night hours between 10 p. m. and 6 a. m. 
is lower than for the same hours on the mountain top for all seasons 
of the year. The lowering of the temperature in the valley is greatest 
in spring and sununer. 

Vertical gradient as dependirig on wind movement. — The vertical 
temperature gradient between Mount Weather and valley stations is 
to some extent conditioned upon the wind movement. As pre- 
viously stated absence of wind movement faciUtates the flow of 
chilled air down the mountain sides into the valleys below and thus 
causes a reversal of the ordinary gradient. High winds on the other 
hand keep the air in motion and the conditions closely approach 
those of ascending currents with a correspondingly increased gradient. 
A definite relation between wind velocity and vertical temperature 
gradient can not be distinguished from the observations at this 
place, possibly, however the difficulty lies in separating the wind 
effect from other influences that may be operative at the same time. 
There is more or less uncertainty as to whether the air wliich passes 
across the mountain at this observatoiy during high winds previously 
formed the surface layer over the valley floor or whether it was in 
thermal equilibrium at a liigher level in the atmosphere. It was the 
experience of one of the observer at tliis station who lived for a time 
at the foot of the mountain on the eastern side that the strong south- 
east wind that prevails at times on the mountain top is not felt 
at the foot of the mountain. This observation would seem to indicate 
that the surface air of the valley close to the mountain is not involved 
in the currents which pass across the mountain. For if it were, there 
would doubtless be some indication of chilling by expansion as it 
reached the top. It would seem that the vertical temperature 
gradient between Mount Weather and the windward side of the 
mountain should closely approach the adiabatic rate for dry air in 
the case of no cloudiness. Air which passes across the mountain in 
high winds evidently does not closely follow the contours of the land 
but tends to curl back on itself in the layei-s next to the surface. 
The kites have shown on several occasions a motion of the air as 
indicated above. At Trapp, which is distant from the the mountain 
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top but a mile and a quarter, the wind blows fiercely when a gale is 
blowing on the mountain top. It is impossible to say to what extent 
there is an actual descent of air in the case of strong wind on the moun- 
tain top. When the high winds begin there is probably considerable 
mixing of imported air currents with the layer of quiescent air in 
situ immediately over the foothills of the mountain on the leewajd 
side, but as the storm continues it is believed that fresh air is con- 
tinually descending upon the valley. Some statistics on the question 
follow. 

On January 9, 1911, the average velocity of the wind at Mount 
Weather was 50.8 miles per hour from the west-northwest; the daily 
mean temperatures and vertical temperature gradients for both 
valleys are given below. 



Mount Weather 

Windward valley 

Leeward valley 

Trapp, at foot of leeward side. 



Daily 



•C. 

-2.06 
56 
1.44 
1.00 



Vertical 
gradient. 



iOOnuUrs 



0.64 
0.90 
1.00 



In winter 38 days with west and northwest winds averaging 34.7 
miles per hour (15.5 meters per second) give vertical temperature 
gradients as follows : 

Windward valley 0. 61 

Leeward valley 0. 74 

Trapp 0.92 

Winds across the mountain from the opposite direction, that is 
from the east or southeast, never attain the velocity of winds from a 
westerly quarter. The record of 23 days in winter and spring with 
an average velocity of 15.6 miles per hour (6.9 meters per second) 
give the following gradients : 

Windward valley 0. 61 

Leeward valley 0. 45 

Trapp 0. 46 

The above statistics clearly indicate that in the case of westerly 
winds, which are generally dry winds, the vertical temperature 
gradient is greatest in the leeward valley. In the case of southeast 
or east winds, which are uniformly moist winds, the gradient is con- 
siderably smaller than tliat for west winds as might be expected. 

Short period temperature in free air. — The work at Mount Weather 
and in the west has brought to notice a class of temperature 
changes in the free air of very considerable magnitude which do not 
find a ready explanation. They have been observed on the continent 
of Europe, and especially in England. By utiHzing the records of 
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temperature made in kite ascents and descents at Mount Weather, 
on the same day, it is discovered that on some days under certain 
types of pressure distribution the atmosphere is growing progressively 
warmer or colder as the case may be. Some of the most striking 
cases of progressive warming and cooling, respectively, are shown by 
the flights made on January 4, 20, and 26, February 7 and 26, and 
December 28, 1910. The general weather conditions on the above- 
named dates as shown by the Washington daily weather maps are 
reproduced in tliis paper and a plot of the temperature conditions 
both on the ascent and descent of the kite has been added on the 
right margin of each chart. The full line indicates the ascent and 
the broken hne the descent. The temperatures as abscissae are 
plotted against the altitudes as ordinates in the usual manner. In 
Table VII are given the numerical values of temperature on both the 
ascent and descent of the kite for the levels of 1,000, 1,500, 2,000, 
2,500, and 3,000 meters above sea level, with the times at which the 
kite meteorograph reached those levels in both ascent and descent. 
Those data afford a means of computing the hourly rate of tempera- 
ture change in the free air under different weather conditions and 
show the magnitude of the changes above mentioned. The zones of 
unequal warming and cooKng in the layers of the air below 3 kilo- 
meters, which these changes evidently indicate, are not confined to 
any fixed level, but seem to occur irregularly in practically all levels. 
Perhaps one of the most general and effective processes by which 
changes in the temperature of the lower layers of the atmosphere 
are brought about is by changes in the direction of the lower winds, 
whereby warm southerly surface winds are replaced by cold northerly 
winds. The kite flights at Mount Weather in connection with obser- 
vations on the upper cloud motions clearly show that cyclonic 
weather is preceded and attended by southerly winds up to altitudes 
greater than that which can be attained by kites. Figure 25, page 
63, tliis bulletin. Volume IV, Blair — ^'Three-year summary, *' shows 
a southerly component in the wind in cyclones in the few 
flights in which an altitude of 4,000 meters above sea level was 
attained. That southerly surface winds at Mount Weather are warm 
winds there can be no doubt, but the question arises, are similarly 
directed winds in the free air warm winds? A direct answer to this 
query is possible by taking out the temperature of each altitude 
reached according to the direction of the wind, a work which has not 
yet been done. We can arrive at a close approximation to the 
desired result in another way. In the three years' summary of kite 
observations above referred to, Table I gives the mean temperature 
in the free air above Mount Weather in all sorts of weather con- 
ditions, and in Table II these means are grouped by seasons. These 
data, especially for the lower levels where the observations are fairly 

Digitized by 



Google 



320 BULLETIN OF THE MOUNT WEATHER OBSERVATORY. 

numerous, may be considered in the light of normal values. In 
Volume IV, Table IV, page 36, are given the data of temperatures 
observed at various levels in the four quadrants of anticyclones and 
in Table VI, page 39, similar data appear for cyclones. Considering 
the data in Table I as normal values, we can easily compute the 
excess or deficiency of temperature, above or below normal, in 
cyclones and anticyclones for any number of levels the observations 
will permit. We have computed for the 1,000, 2,000, and 3,000 
meter levels (above sea) the departure of the temperature in the 
several quadrants of anticyclones and cyclones from the so-called 
normals and the results are graphically shown in figure 1 , whence it 
appears that the warmth of the cyclone practically vanishes at the 
3,000-meter level, therefore it is inferred that the southerly winds 
observed in cyclones at that level are not warm winds. The cold of 
the anticyclone is well established by these observations in its eastern 
side and the departures in the 2, 3, and 4 kilometer levels are quite 
uniform in amount. On the western side of the anticyclone the tem- 
perature is in excess of the so-called normals. 

The flow of air from the eastern side of the anticyclone, the cold 
side, into the region of the warmer air of the cyclone is one of the 
well established principles of air circulation. We will now examine 
in some detail the results of such flow with the hope that in them 
we may find an explanation of some of the apparently anomalous 
temperature conditions disclosed by the kite flights. 

Consider first the weather map of January 4, 1910, figure 2, and the 
temperature diagram for the ascent and descent of the flight made 
on that date wherein the air column between about 2,300 meters 
and 800 meters was warmer on the descent than in the ascent, and 
the maximum amount of warming, about 6° C, occurred at 1,100 
meters. On this date the temperature at the top of the flight was 
— 0.7° C; at the same moment at the surface of the ground at Mount 
Weather it was —11.3. The winds in both the ascent and descent 
were between north-northwest and west^northwest, a direction 
whence cold air comes to Mount Weather. The kite meteoro- 
graph did not reach a cloud layer in either the ascent or descent, so 
that the warming shown at 1,100 meters can not be explained in 
that way. The kite meteorograph on the previous day was carried 
to an altitude of 2,889 meters above sea level, where it registered a 
temperature of - 0.3 C, the ground temperature at the same moment 
being 12.4° C. The top of the flight on the 3d of January was 
reached at 1.17 p. m.^ On the following day the top was reached 
at 10.54 a. m. The effect of diurnal variation at the altitudes in 
question must bo small and may be neglected; the difference in 
altitude of the two flights being only 4 meters, we may make a direct 
comparison of the temperature change at the altitude of sea level 



i This bulletin. Vol. 3, p. 41. 

Digitized by 



Google 



HENRY — MOUNT WEATHER AND VALLEY STATIONS. 321 

and at 2,885 meters above. The 24-hour fall in temperature at 
sea level, 8 a. m. 3d to 8 a. m. 4th, was 24.4^ C. At the 2,885- 
meter level it was 0.4° C, so that the great temperature inversion 
on January 4, 1910, is explained by the fact that the 24-hour tem- 
perature fall was very great in the lower levels but almost nothing 
aloft. The warming up in the air column between the time of 
ascent and descent of the kite is not so easily explained. A stratum 
of air more than 1,000 meters (3,280 feet) in thickness became appre- 
ciably warmer in from one to two hours of elapsed time. In the top 
portion of the flight, that is, between 2,885 and 2,000 meters, the 
rate of warming was about 0.6° C. per hour; between 2,000 and 1,500 
meters it increased to 1.9° C, reaching a maximum at 1,100 meters 
of 2.3° C. per hour, while on the surface of the mountain the rate 
was only 0.6° per hour. The kite meteorograph was not in a cloud 
during the entire flight, nor does it seem probable that the warming 
was caused by compression in a rapid descent, since a descending 
current suflGicient to cause the observed warming would have been 
perceptible in its effect on the kites. As no such effect was noticed 
we must look elsewhere for the cause of the warming. K the wind 
had been directed from a southerly quarter, we would ascribe the 
warming to the horizontal transport of warmer air from lower lati- 
tudes, but we are unable to account for warm air coming from a 
northerly quarter. 

The closer one gets to the actual processes that are going on in 
the free air, the more puzzling they become at times. The develop- 
ment in the 24 hours following 8 a. m., January 4, was remarkable 
in that the weak cyclone central over southern Texas (see fig. 2) 
moved in 24 hours to western Lake Superior, attended by general 
rains and a surface warming of 20° to 30° F. (11° to 16° C.) over 
a large extent of country where in the previous 24 hours temperature 
had fallen about that amount. 

The one fact which seems significant in the case of January 4, 1910, 
is, that, going back to January 3 and the flight on that day. Mount 
Weather was in a region of low pressure, the center of the latter 
being over the St. Lawrence Valley. The meteorograph was carried 
to an altitude of 2,889 meters above sea level, at which point a 
temperature of —0.3° C. was recorded. By reference to Table I, 
this bulletin, volume 4, page 32, it will be seen that the average tem- 
perature in January at 2,750 meters in 34 flights was — 6.6° C, so that 
the temperature on January 3 at the point reached by the kite 
meteorograph was more than 6° C. above the mean for the month 
and altitude. During the 24 hours following the flight of January 
3, the temperature in the air layers next to the earth fell markedly, 
as shown by the map, but as before stated, there was no change of 
consequence at the 2,889 meter level, consequently the temperature 
27366--12 2 
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and pressure at that level were favorable to cyclonic development. 
If we assume that the conditions found to exist at Mount Weather 
on January 4 prevailed in all parts of the anticyclone of that date, 
its rapid disintegration and the movement of a cyclone into the region 
it covered 24 hours previously are more easily understood. 

It becomes more and more apparent from such casual observa- 
tions of the kite flights made at Mount Weather as the writer has 
been able to make in connection with the movement of cyclones and 
anticyclones, as depicted on the daily weather maps, that the circu- 
lation due to the presence of a cyclone, especially when the baromet- 
ric minimum of the latter is pronounced, persists in the strata above 
the level attainable by kites for some time after the barometer has 
begun to rise and the wind has shifted at the surface. It is unfor- 
tunate that kites can not be flown in the cyclonic weather which 
prevails on Mount Weather. The paucity of flights of any conse- 
quence in the different quadrants of cyclones is to us painfully 
conspicuous in Table VI of the '* Three years' summary '* hereinbefore 
quoted. 

Continuing on the subject of changes in temperature in the free 
air, it may be remarked that there must be changes in the lower layers 
due to the small balance between incoming and outgoing radia- 
tion and changes in the absorptivity of the atmosphere due to the 
presence of fog or cloud. We have observed changes of the latter 
sort at Mount Weather, as when the mountain top is in full sunshine 
while the valley stations are under a blanket of cloud or fog. Such 
conditions do not long persist, but they cause marked differences 
in the free air temperatures in a horizontal direction and such differ- 
ences must obtain in the neighborhood of and at the bounding 
surfaces between regions of complete cloudiness and full sunshine. 
Another, and probably the most effective cause of changes in the 
vertical distribution of temperature is those air currents which have 
ascending or descending motions. The hygrometric state of the 
air in such currents has much to do with the magnitude of the 
changes. The existence of local ascending and descending currents, 
for one seems to be the complement of the other, is manifest by the 
action of the kites, but not to such an extent as would seem probable. 
It may be that the horizontal wind, which is nearly always blowing 
across the mountain, interferes with the formation of vertical cur- 
rents and that they would be observed in a greater number of cases 
were the flights made from a valley floor. 

On days with ascending currents the decrease of temperature 
with increase of altitude appears to closely approach the adiabatic 
rate for dry air, although complete statistics on this point have not 
yet been compiled. In any event, it does not appear that the changes 
in temperature in the free air we are considering can be ascribed to 
ascending or descending currents. 
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It is a fundamental proposition that the surface air in certain 
quadrants of the cyclone is of higher temperature than the surround- 
ing air, and we have seen from figure 1 that this excess of temperature 
can be traced up to 3,000 meters above sea level, hence the source of 
a portion, at least, of the energy which drives the storm. The writer 
has elsewhere stated that the rise in temperature in the upper levels 
in the Rocky Mountain region, in advance of a cyclone, takes place 
earlier than in the lowlands/ The observations made at Mount 
Weather and valley stations, the difference in altitude being small, 
close to 1,000 feet (304 meters), show that the high surface tempera- 
tures in connection with the advance of cyclonic areas arrive later 
in the valley than on the mountain top. This fact would suggest 
the importation of warmer air from lower latitudes, the air at a 
small distance above the ground moving at a more rapid rate by 
reason of less friction. On the other hand, when a stratum of cold 
air is moving along the surface of the earth into regions of relatively 
higher temperature, its greater specific gravity must impel it to at 
once seek and fill the valleys and other depressions in the earth's 
surface, and accordingly no appreciable lag is found between the 
time of accidental changes to lower temperature on the mountain 
top as compared with the valley below, as in the case of advancing 
warm air. Numerous cases of a rise in temperature on Mount 
Weather before warming up occurs in the valleys are to be found in 
the records. Particular attention is directed to the weather condi- 
tions shown on the daily weather maps of February 7 and 8, 1910. 
The rise in temperature at Mount Weather and the two valley sta- 
tions on those dates, in degrees centigrade, were as follows: 

_, , ^ Rise in daily 

l^ebruaryy: mean temperatare. 

Mount Weather 2. 72 

Bentons 1. 44 

Audley 0. 89 

February 8: 

Mount Weather 11. 39 

Bentons 6. 83 

Audley *. 8. 22 

The daily means on the 8th were (degrees centigrade): 

Mount Weather 2. 17 

Bentons —1. 22 

Audley 0. 61 

In the above case the rise in temperature in the free air on the 7th 
preceded that which occurred between the mountain and valley sta- 
tions on the 8th, but there does not appear to be any relation between 
changes of temperature in the free air above Mount Weather and 

I This Bvaietln, vol. 4, p. 107, 
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those between Mount Weather and the valley stations. In the 
remaining cases of marked warming between the time of ascent and 
descent of the kite, January 20 and 26 and February 7 and 26, 1910, 
figures 4, 5, 6, and 9, it will be seen that in each case the warming in the 
free-air column above Mount Weather violates no empirical rule of 
forecasting for the surface, as did the case of January 4, 1910, before 
described. In each of the four cases Mount Weather is on the warm 
side of an anticyclone and a cyclone is central in western districts. 
In all cases there is a greater or less area of surface warming shown 
on the map; in one case, the map of February 26, figure 9, the sur- 
face warming covers a vast extent of territory. Surface warming is 
intimately associated with the movement of cyclones; it does not 
seem improbable that the rise in temperature in the free air may not 
also be a result of cyclonic circulation. 

Twenty-four-hour changes in tempercUure in free air. — The changes 
in temperature which occur between the times of ascent and descent 
of the kite are small as compared with those which at times occur in 
24 hours as determined by the comparison of the record at a certain 
level one day with that of the same level for the next day, etc. Per- 
haps the most striking example that has come to the attention of the 
writer occurred in the three-day period, February 5-7, 1910. The 
results appear in tabular form below: 





Date. 


Time. 

1 

t 


Altitude. 


Temper- 
ature. 

•c. 

-15.4 
-31.4 
-10.0 
- 6.4 


Chances in past 




Aloft. 


Surfiice. 


Feb. 5 


1910. 


1 
1 9.20 a. m . . 


1 Mrters. 
2,000 
2,000 
2,000 

.1 2,000 


•c. 

- 9.9 
-16.0 
+21.4 
+ 4.6 


— 2 78 


Feb.6 

Feb. 7 

Feb.8 




11.05a.m.. 

1 9.30a.m... 

' 10.05 a.m.. 


- 9.44 

- 3.38 
+ 17.22 



During the 24 hours ending with 9.30 a. m., February 7, 1910, a rise 
in temperature of 21.6° C. occurred at 2,000 meters above sea level, 
1,474 meters (4,934.7 feet) above Mount Weather. The daily 
weather map of February 7, which shows the pressure distribution 
on the morning of February 7, or the conditions which existed 
approximately at the close of the 24-hour period, appears as figure 
6, to which the reader is referred. The kite flight of the day pre- 
vious, February 6, 1910, appears in this bulletin, volume 3, page 51, 
whence it will be seen that the temperature ranged from — 11.2° C. 
(11.8° F.) on the surface to -31.4° C. (-24.5° F.) at 2,037 meters 
above sea level. The surface isotherms on the weather map of Feb- 
ruary 7, 1910, omitted from the reproduction for the sake of sim- 
plicity, show a tonguelike projection of low temperatures southward 
from Ontario to the mountains of Virginia. The bending northward 
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of the isobars on figure 6 is clearly due to the low temperatures 
which preTail over western Ontario and the lower Lake region. 

In connection with the temperature change charts of the Forecast 
Division of the Weather Bureau the writer has noticed that when the 
temperature is lowered in cold waves below a certain value, say, 30® 
to 40*^ F. below the normal for the time and place, there is an imme- 
diate tendency toward rising temperature regardless of the pressure 
distribution or other known precept for a forecast of rising tempera- 
ture. The thermal conditions of the lower layers of air in a cold 
wave are not wholly dependent upon the absorption and radiation 
of heat received directly or indirectly from the sun, but rather upon 
horizontal differences in pressure which induce strong winds and the 
latter transport air which has been unduly chilled in a region of high 
latitude to a region of lower latitude. If the mass of air on the front 
of a cold wave is inconsiderable as compared with the mass of the 
atmosphere over the region into which it is projected, it would seem 
that there would be difficulty in long maintaining in low latitudes the 
temperature that it originally possessed in high latitudes, and this idea 
is suggested to account for the remarkable rise from the 6th to the 7th 
of February at the 2,000-meter level. The temperature of the 6th at 
the 2,000-meter level was 26.4° C. below the mean for that altitude 
and season. The surface isotherms on the weather map of February 7 
showed that abnormally low temperatures prevailed over a narrow 
strip of territory that extended southward from Canada. If the upper 
air temperatures were likewise confined to a narrow band or strip, one 
easily sees that so great a rise as that reported was merely the return 
of the air temperature over Mount Weather to equilibrium with its 
surroundings. 

The only case of pronounced cooling in the free air between the 
time of ascent of the kite and the time of its descent is that of Feb- 
ruary 21, 1910, figure 8. The cooling in this case can probably be 
attributed to direct cooling of the air by contact with cold raindrops 
which began to fall at 12.32 p. m. The kite meteorograph on this date 
entered a cloud at 12.31 p. m. and did not emerge therefrom until 2 
p. m. The temperature within the cloud seems to have been very 
close to, if not below, the freezing point (32° Fahrenheit, 0° Centigrade) 
and a coalescence of the cloud particles into raindrops must have 
taken place at the cloud temperature, which was several degrees lower 
than that of the air below. Raindrops at afreezing temperature falling 
through warmer air would doubtless account for the cooling observed 
on the date in question. 

Mount Weather, Va., November 10, 1911. 
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Tablb I. — Mean monthly and annual temperature Fahrenheit. 



I 



stations. 



Mount Weather 

Trapp 

Bentons .... 
BerryviUe... 



Years 
of 
rec- 
ord. 



Jan. Feb. 



26.2 I 27.8 

30.5 33.1 

30.4 34.5 

29.4 32.2 



Mar. 


.\pr. 


May. 


June. , July. 

1 


Aug. 

68.4 
73.0 
72.3 
72.1 


Sept 


Oct. 


Nov. 

40.4 
44.3 
42.8 
42.4 


Dec ^"- 

i 


30.9 
41.1 
39.0 
39.6 


48.3 1 59.8 67.2 ' 71.3 
52.1 ! 64.4 71.1 i 74.6 

51.4 63,2 71.2 1 76.1 
50.6 62.7 70.1 73.9 


62.6 
66.7 
66.1 
66.0 


52.5 
56.0 
53.4 
53.3 


31.1 , 49.4 
34.5 53,4 
32.7 52,6 
32.7 52.0 



Table II. — Temperature differences y hourly m^ans for six days, between Mount Weather 
and valley stations — Anticydonic weather. 





Bentons, 


Audley, 


i^ni 




Ben tons, 


Audley, 


Trapp, 




east or 


west or 




east or 


west or 


foot of 




south 


north 


moun- 




south 


north 


moun- 




side 


side 


tain, east 




side 


side 


tain, east 




moun- 


moun- 


or south 




moun- 


moun- 


or south 




tain, 380 


tain, 374 


side, 309 




tain, 389 


tain, 374 


side. 309 




meters 


meters 


meters 




meters 


meters 


meters 




below 


below 


below 




below 


below 


below 




Mount 


Mount 


Mount 




Mount 


Mount 


Mount 




Weather. 


Weather. 
' C. 


Weather. 




Weather. 


Weather. 


Weather. 




•c. 


• C. 




• C. 


• C. 


" C. 


1 a. m 


6.56 

7.06 

7.83 

8.06 

8.44 

8.22 

7.56 

5.00 

1.56 

-1.39 

-2.50 

-3.72 

-4.11 


3.39 

3.50 

4.33 

4.94 

5.78 

5.83 

6.33 

5.78 

3.66 

0.67 

-1.89 

-3.89 

-4.39 


-1.61 

-0.94 

-0.22 

0.'28 

1.22 

0.11 

0.33 

-0.83 

-1.50 

-2.11 

-2.28 

-2.33 

—3.00 


3p. m 


-4.39 

-4.06 

-3.72 

-1.72 

0.33 

2.39 

3.33 

4.33 

5.39 

5.94 


-2.39 

-2.61 

-3.06 

-3.44 

-1.50 

0.39 

1.11 

2.11 

3.28 

3.72 


—2.44 


2 a. m 


4 p. m 


— L94 


3 a. m 


5 p. m 


—2.06 


4 a. m 


6 D. m. 


— 1 33 


5 a. m 


7 p. m 


—0 50 


6 a. m 


8 p. m 


—0 17 


7 a. m 


1 9 D. m 


—0.56 


8 a. m 


10 p. m 


—0 67 


9 a. m 


11 p. m 


—0 56 


10 a. m..., 


Mldnlglit 


—0.60 


11 a m 


Mean 

Gradient 




Noon 


2.17 
—0.56 


1.16 
—0.31 


1.09 


1 p. m 


—0 36 


2p. m 


-4.17 


-3.78 


-2.67 















Note.— For the hours without sign Mount Weather was warmer than valley atationa. 
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Tablb y. — Seasonal temperature gradients, clear weaihery between valley stations and 
Mount Weather y difference in altitude about S80 meters {1^247 feet). 

[Oradients expressed in degrees centigrade per 100 meters. Minns signs indicate negative gradients.] 





Benton's, eastern valle 

Winter. 1 Spring. Summer. 

1 1 


7. 


Audley, western valley. 






Winter. 


Spring. 


Summer. 


Autumn. 


Number of days rec- 
ord 


28 


23 


22 


27 


28 


23 


22 


27 






1 a. m 


0.03 

-0.07 

-0.07 

-0,13 

-0.10 

-0.03 

-0.03 

0.04 

0.66 

0.88 

1.10 

1.14 

1.13 

1.10 

0.97 

0.83 

0.61 

0.37 

0.19 

0.04 

-0.09 

-0.14 

-0.17 

-0.17 


-0.14 

-0.26 

-0.21 

-0.27 

-0.40 

-0.31 

0.04 

0.47 

0.97 

1.08 

1.04 

1.08 

0.97 

0.97 

0.93 

0.90 

0.90 

0.84 

0.59 

0.36 

0.17 

-0.02 

-0.17 

-0.29 


-0.11 

-0.20 

-0.31 

-0.21 

-0.17 

-0.04 

0.26 

0.73 

1.10 

1.23 

1.23 

1.13 

1.04 

1.08 

1.07 

0.94 

0.93 

0.84 

0.60 

0.36 

0.13 

-0.04 

-0.17 

-0.14 


-0.03 

-0.05 

-0.14 

-0.19 

-0.16 

-0.17 

0.00 

0.40 

1.07 

1.31 

1.31 

1.24 

1.17 

1.07 

1.08 

0.96 

0.77 

0.56 

0.29 

0.07 

-0.07 

-0.20 

-0.29 

-0.46 


0.10 

0.09 

0.13 

0.00 

0.03 

-0.05 

-0.05 

-0.08 

0.27 

0.49 

0.67 

0.76 

0.88 

0.86 

0.76 

0.63 

0.37 

0.25 

0.12 

0.16 

0.09 

-0.06 

-0.03 

-0.08 


-0.02 

-0.18 

-0.13 

-0.15 

-0.27 

-0.31 

0.08 

0.43 

0.67 

0.74 

0.74 

0.74 

0.74 

0.79 

0.76 

0.76 

0.73 

0.67 

0.55 

0.39 

0.31 

0.33 

0.12 

-0.22 


-0.21 

-0.33 

-0.33 

-0.34 

-0.39 

-0.21 

0.00 

0.48 

0.86 

1.01 

1.03 

0.92 

0.91 

1.06 

0.96 

0.96 

0.90 

0.85 

0.61 

0.37 

0.19 

0.00 

-0.08 

-0.13 


-0.08 


2 a. m 


-0.10 


3 a. m 


-0.21 


4 a. m 


—0.21 


5 a. in 


-0.19 


G a. m 


-0.27 


7 a. m 


0.03 


8 a. m 


0.48 


9 a. m 


0.74 


10 a. m 


0.97 


11 a. m 


1.04 


Noon 


1.00 


1 D. m 


0.05 


1 p. m 


0.91 


2 p. m 


0.86 


3p. m 


0.65 


4d. m.. .. 


0.54 


6d. ni 


0.34 


6 D. m 


0.28 


7 p. m 


0.10 


8 p. m 


0.03 


90 p. m 


0.06 


11 p. m 


0.07 


Midnight 


-0.02 






Mean 


0.33 


0.38 


0.47 


0.40 


0.26 


0.34 


0.38 


0.33 







Table VI. — Seasonal temperature gradients^ cloudy weather, between vdlley stations and 
Mount Weather, difference in altitude abovt S80 meters (1, £47 feet). 



[Oradientfl 


expressed in degrees centigrad< 
Bentons, eastern valle 


i per 100 meters. All signs are 


positive.] 






y- 


Audley, western valley. 




Winter. 


Spring. 


Summer. 


Autumn. 
27 


Winter. 
28 


Spring. 
23 


Summer. 


Autumn. 


Number of days rec- 
ord 


28 


23 

0.06 
0.10 
0.16 
0.04 
0.08 
0.24 
0.30 
0.64 
n.R2 


22 

0.41 
0.39 
0.44 
0.41 
0.31 
0.53 
0.71 
0.80 
1.10 
1.10 
1.06 
1.14 
1.07 
1.01 


22 


27 






1 a. m 


0.17 
0.16 
0.10 
0.11 
0.13 
0.15 
0.16 
0.23 
0.34 


0.21 
0.21 
0.19 
0.19 
0.22 
0.27 
0.47 
0.43 
0.70 
0.97 
1.06 
1.13 
1.04 
0.97 
0.97 
0.92 
0.82 
0.77 
0.60 
0.70 
0.64 
0.01 
0.57 
0.53 


0.03 
0.09 
0.06 
0.06 
0.08 
0.13 
0.13 
0.22 
0.28 
0.37 
0.43 


0.06 
0.12 
0.19 
0.18 
0.27 
0.18 
0.16 
0.33 
0.55 
0.81 
g."} 


0.36 
0.30 
0.39 
0.36 
0.39 
0.42 
0.58 
0.73 
0.91 
0.97 
1.03 
1.13 
1.08 
1.15 
0.96 
0.93 
0.93 
0.99 
0.81 
0.61 
0.54 
0.43 
0.34 
0.30 


0.34 


2 a. m 


0.25 


3 a. m 


0.24 


4 a. m 


0.25 


5 a. m 


0.26 


6 a. m 


0.27 


7 a. m 


0.36 


8 a. m 


0.57 


9 a. m 


0.79 


10 a. m 


0.43 1 0.79 
0.50 ' 0.97 
0.57 1.00 
0.57 1.01 


1.00 


11a. m 


1.27 


Noon 


0.62 6.97 
0.45 1 1.07 
0.57 ' 0.98 
0.57 1 0.78 
0.57 1 0.80 
0.40 0.61 
0.31 0.58 
0. 29 0. 64 


0.96 


Id. m 


1.00 


2t). m 


0.60 
0.63 
0.63 
0.49 
0.43 
0.39 
0.21 
0.37 
0.36 
0.26 
0.22 


0.99 


0.85 


3p. m 


1.20 1 0.93 
0.85 ' 0.86 
0.50 1 0.80 
0.44! 0.82 
0.56 ' 0.74 
0.39 1 0.60 
0. 36 0. 53 
0.30 1 0.47 
0. 33 0. 40 


0.94 


41). m 


0.78 


5p. m 


0.62 


6p. m 


0.66 


7p. m 


0.66 


8 p. m 


0.18 
0.25 
0.26 
0.13 
0.11 


0.48 
0.50 
0.42 
0.43 
0.54 


0.61 


9 p. m 


0.58 


10 p. m 


0.56 


lip. m 


0.48 


MiUni^ht 


0.46 


0.39 


0.43 






M9(m 


0.34 


0.52 


0.71 


0.68 


0.27 


0.52 


0.60 


0.61 







Digitized by 



Google 



330 



BULLETIN OF THE MOUNT WEATHER OBSERVATORY. 



Table VII. — Changes in temperature between time of ascent and time of descent on the 

dates enumerated. 



Date and altitude. 



Jan. 4, 1910: 

526 meters... 

1,000 meters. 

1^500 meters. 

2,000 meters. 

2,500 meters. 
Jan. 20, 1910: 

526 meters... 

1,000 meters. 

1,500 meters. 

2,000 meters. 

2,500 meters. 
Jan. 26, 1910: 

526 meters . . . 

1/XW meters. 

1,500 meters. 

2,000 meters. 

2,500 meters. 

3,000 meters. 

3,500 meters. 

4,000 meters . 
Feb. 7, 1910: 

526 meters... 

1,000 meters. 

1,500 meters. 

2,000 meters . 

2,500 meters. 

3,000 meters. 
Feb. 8. 1910: 

526 meters.. 

1000 meters.. 

1500 meters.. 

2000 meters.. 

2500metera.. 

3000 meters.. 

3500metera.. 
Feb. 21, 1910: 

526 meters ^. . 

1,000 meters. 

1,500 meters. 

2,000 meters. 

2^500 meters. 

3,000 meters. 
Feb. 26, 1910: 

526 meters... 

1,000 meters. 

1,500 meters. 

2,000 meters. 

2,500 meters. 

3,000 meters. 

3500metera.. 

4000 meters.. 
Dec. 13, 1910: 

526 meters . . . 

1,000 meters. 

1,500 meters. 

2,000 meters. 

2,500 meters . 

3,000 meters. 

3,500 meters. 
Doc. 14, 1910: 

526 meters . . . 

1,000 meters. 

1,500 meters. 

2,000 meters. 

2,500 meters . 

3,000 meters. 

3,500 meters. 
Dec. 28, 1910: 

52r» meters . . . 

1 ,(XX) meters . 

1 ,500 meters . 

2,000 meters. 

2,500 meters. 

3.000 meters. 

3,500 meters. 



Ascent. 



Time. 



,13 a. m. 
25 a.m. 
.56 a.m. 
,23 a. m. 

48 a.m. 

15 a.m. 
.49 a. m. 
14 a.m. 
.38 a. m. 
40 a.m. 

.58 a. m. 
.12 a.m. 
40 a. m. 
12 a.m. 
31 a. m. 
.51 a. m. 
14 a.m. 
34 a.m. 

49 a. m. 
58 a. m. 

12 a.m. 
31 a. m. 

43 a. m. 
.06 a.m. 

.38 a. m. 
.01 a. m. 
.30 a.m. 
.04 a. m. 
57 a. m. 
.21 a. m. 
53 a. m. 

,40 a.m. 
.00 m. 
,17 p.m. 
33 p.m. 
49 p.m. 
,01p.m. 

39 a. m. 
52 a.m. 
,14 a. m. 
31 a.m. 
46 a. m. 
11 a. m. 
.30 a. m. 
,49 a. m. 

36 a. m. 
49 a. m. 
.27 a.m. 
57 a.m. 
.12 a.m. 
,44 a. m. 
,08 a. m. 

,51 a. m. 
,04 a.m. 
18 a.m. 
33 a.m. 
,47 a.m. 
,04 a. m. 
.25 a. m. 

16 a. m. 
22 a.m. 

37 a. m. 
51 a. m. 

13 a.m. 
36 a. m. 

44 a.m. 



' Descent. 



Tem- 
pera- 



-12.1 
-14.4 

- 5.9 

- 2.6 
0.1 

7.0 
6.1 

5.8 
2.8 
0.6 

- 4.4 

3.4 
3.0 

- 1.0 
-3.8 

- 4.7 

- 5.1 

- 8.4 

-15.1 
-16.9 
-11.2 

- 99 

- 8.6 
-10.4 

1.8 

1.5 

-1.7 

- 5.3 

- 7.9 
-10.3 
-13.0 

10.4 
8.1 
6.3 
3.1 

- 0.3 

- 2.6 

- 9.0 

- 3.9 

- 1.4 
0.5 

- 1.3 

- 4.2 
-0.9 
-9.6 

- 9.6 

- 8.5 

- 6.1 

- 8.5 
-12.3 
-15.3 
-16.4 

-3.8 
-0.7 

- 2.0 
0.8 

-2.7 
-5.8 

- 8.5 

0.0 
5.9 
6.3 
2.8 

- 0.4 

- 3.0 

- 2.6 



Time. 



12.09 p.m. 
11.56 a.m. 
11.49 a.m. 

11.38 a.m. 

11.04 a.m. 

1.12 p.m. 
12.59 p. m. 
12.43 p.m. 

12.31 p. m. 

12.05 p.m. 

2.47 p. m. 
2.35 p. m. 
2.10 p.m. 

1.43 p.m. 
1.08 p.m. 

12.41 p. m. 

12.20 p.m. 
11.41a.m. 

12.21 p. m. 

12.15 p. m. 
12.11p.m. 
11.51a.m. 

11.32 a.m. 

10.27 a. m. 

3.38 p. m. 
3.29 p.m. 
3.20 p. m. 
3.10 p. m. 
2.37 p.m. 
2.03 p. m. 
12..33 p. m. 

3.44 p.m. 
3.23 p. m. 
2.53 p.m. 
2.33 p.m. 
2.10 p.m. 
1.41p.m. 

12.31p.m. 

12.10 p.m. 

11.48 a.m. 
11.35 a.m. 

11.28 a.m. 
11.2.3 a.m. 

10.39 a. m. 
9.53 a. m. 

12.49 p.m. 
12.31p.m. 

12.16 p. m. 

12.08 p. m. 
11.59 a.m. 
11.45 a.m. 
11.23 a.m. 

12.17 p.m. 

12.09 p. m. 
11.4«a.m. 
ll.:«a.m. 
11.20 a.m. 
Il.a5a.m. 
10.47 a. m. 

11.56 a.m. 

11.47 a.m. 
11. .30 a.m. 
11.13 a.m. 

10.48 a. m. 

10.10 a.m. 

9.48 a. m. 



Tem- 
pera- 



te. 
-10.2 
-8.7 

- 4.1 

- 1.7 

- 0.1 

7.0 
10.5 
7.1 
4.3 
1.0 

- 2.9 
8.1 
4.4 
2.0 

- 1.1 

- 4.1 
-5.8 

- 8.5 

- 8.1 
-10.7 

- 7.7 

- 7.2 

- 7.2 
-10.1 

2.6 
1.3 

- 2.S 

- 5.4 

- 7.7 

- 9.8 
-12.9 

8.0 
4.8 
1.5 

- 0.8 

- 1.4 

- 2.4 

- 1.4 
0.4 
2.3 
2.0 

- 1.4 

- 5.5 

- 7.5 

- 9.6 

- 6.0 
-6.8 

- 4.7 

- 7.4 
-10.8 
-13.7 
-16.1 

- 0.8 
0.9 
2.8 
0.9 

- 2.1 

- 5.1 

- 8.1 

2.2 
10.1 
7.3 
4.3 
0.6 

- 3.3 
-2.2 



Differ- 


Time 


ence. 


elapsed. 


•<7. 


H.m. 


1.9 


2 56 


5.7 


2 31 


1.8 


1 53 


as 


1 16 


-0.2 


16 


0.0 


3 57 


4.5 


3 10 


1.3 


2 29 


1.5 


I 53 


0.4 


025 


1.5 


5 49 


4.7 


5 23 


1.4 


4 36 


3.0 


3 31 


2.7 


2 37 


0.6 


1 50 


-0.7 


1 06 


-0.1 


07 


7.0 


3 32 


6.2 


3 17 


3.5 


2 59 


2.7 


2 20 


1.4 


1 49 


0.3 


21 


0.8 


700 


-0.2 


6 28 


-1.1 


5 50 


-0.1 


506 


0.2 


3 40 


0.5 


2 42 


0.1 


40 


-2.4 


4 04 


-3.3 


3 23 


-4.8 


2 36 


-3.9 


200 


-1.1 


1 21 


0.2 


40 


7.6 


4 52 


4.3 


4 18 


3.7 


3 34 


1.5 


3 04 


-0.1 


2 42 


-1.3 


2 12 


-0.6 


1 39 


0.0 


04 


3.6 


4 13 


1.7 


3 42 


1.4 


2 49 


1.1 


2 11 


1.5 


1 47 


1.6 


1 01 


0.3 


15 


3.0 


3 26 


1.6 


3 05 


4.8 


2 30 


0.1 


2 00 


0.6 


1 33 


0.7 


1 01 


0.4 


022 


2.2 


3 40 


4.2 


3 25 


1.0 


2 53 


1.5 


2 22 


1.0 


1 35 


-0.3 


034 


0.4 


004 



Hourly 
rate. 



•<7. 
0.6 
2.3 
1.0 
0.6 

-0.7 

0.0 
1.4 
0.5 
0.8 
1.0 

0.3 
0.9 
0.3 
0.9 
1.0 
0.4 
-0.6 
-0.8 

2.0 
1.9 
1.2 
1.1 
0.8 
0.9 

0.1 
-0.03 
-0.2 
0.02 
0.05 
0.2 
0.1 

-0.6 
-1.0 
-1.8 
-1.9 
-0.8 
0.3 

1.6 

1.0 

1.0 

0.5 

-0.04 

-0.6 

-0.4 

0.0 

0.9 
0.5 
0.5 
0.5 
0.8 
1.6 
1.2 

0.9 
0.5 
1.9 
0.05 
0.4 
0.7 
1.1 

0.6 
1.2 
0.? 
O.L 
0.6 
-0.6 
6.0 
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Table VII. — Changes in temperature between time of ascent and time of descent on the 
dales enumerated— OontvoMe^. 



Date and altitude. 



Jan. 8, 1911: 
526 meters.. 
1,000 meters 
1^00 meters, 
2,000 meters 
2,500 meters 
3,000 meters 
3,500 meters 
4,000 meters 

Jan. 11, 1911: 
526 meters. 
1000 meters. 
1500 meters. 
2000 meters. 
2500 meters. 

Feb. 13, 1911: 
526 meters.. 
1,000 meters 
1,500 meters 
2,000 meters 
2,500 meters 
3,000 meters 
3,500 meters 
4,000 meters 



Asoent. 


Deeoont. 


Difler- 


Time 












Hourly 




Tern- 




Tem- 


enoe. 


elapaed. 


rate. 


Time. 


sst 


Time. 


ture. 










•c. 


•c. 


•c. 


H.m. 


•c. 


8.12 a. m. 


3.2 


1.28 p. m. 


3.2 


0.0 


5 16 


0.0 


8.24 a.m. 


2.9 


1.15 p. m. 


3.7 


0.8 


4 51 


0.2 


8.37 a. m. 


- 1.0 


1.06 p.m. 


0.4 


1.4 


4 28 


n 


8.59 a. m. 


- 4.3 


12.46 p. m. 


- 1.3 


3.0 


3 47 


9.29 a.m. 


- 7.1 


12.22 p.m. 


- 4.1 


3.0 


253 


1.0 


9.43 a.m. 


- 8.9 


12.12 p. m. 


- 7.3 


1.6 


2 29 


0.G 


9.54 a.m. 


-10.6 


11.55 a.m. 


-10.5 


0.1 


2 01 


0.05 


10.31 a. m. 


-13.6 


11.17 a.m. 


-13.6 


0.0 


046 


0.0 


8.02 a.m. 


9.0 


10.58 a.m. 


10.2 


1.2 


2 56 


0.4 


8.12 a.m. 


9.7 


10.52 a.m. 


8.7 


-1.0 


2 40 


-0.4 


8.22 a.m. 


6.8 


10.41a.m. 


5.5 


-1.3 


2 19 


-0.6 


8.34 a. m. 


3.7 


10.25 a.m. 


4.0 


0.3 


1 51 


0.2 


9.06 a.m. 


7.6 


10.03 a. m. 


8.1 


0.5 


55 


0.5 


8.24 a. m. 


1.1 


12.47 p.m. 


7.2 


6.1 


423 


1.4 


• 8.37 a. m. 


3.6 


12.40 p.m. 


4.8 


1.2 


4 03 


0.3 


8.48 a.m. 


4.5 


12.34 p.m. 


6.5 


2.0 


3 46 


0.5 


9.01a.m. 


2.6 


12.21 p.m. 


7.0 


4.4 


320 


1.3 


9.20 a.m. 


3.0 


12.07 p. m. 


5.0 


2.0 


2 47 


0.7 


9.40 a.m. 


2.0 


11.49 a. m. 


1.6 


-0.4 


209 


-0.2 


9.55 a. m. 


- 1.2 


11.28 a.m. 


- 1.6 


-0.4 


1 33 


-0.3 


10.13 a.m. 


- 3.9 


10.53 a. m. 


- 3.9 


0.0 


40 


0.0 
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HIGH 



METERS 
1000 




2000 



HK 

/+2.5 


QH 
-2.7^ 


V + 2.8 


-2.0/ 



3000 



4000 



HIGH 




HrQH 




LOW 




LOW 
/-1.8 +1.1 J 


V-1.4 


+ 3.2/ 



LOW 




I'lu. 1.— Teinperalurc depurture& in highs and lows -Winter. 
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(XIX) FREE AIR DATA AT MOUNT WEATHER FOR 
JULY, AUGUST, AND SEPTEMBER, igii. 

By the Abbial Section, Wm. R. Blaib in Charoe. 

In this period of 92 days 112 free air observations were made at 
Mount Weather. Of these, 73 were made by means of kites and 39 
by means of captive balloons. The means of the highest points 
reached daily with the kites was 2,850 meters above sea level in July, 
2,536 in August, 3,312 in September, and 2,914 in the period. Similar 
means for the captive balloon ascensions were 2,027, 1,959, 1,901, and 
1,968 meters above sea level, respectively. The highest kite flight of 
the period, 5,371 meters above sea level, was made on September 21, 
and the liighest balloon ascension, 2,624 meters above sea level, was 
made on August 21. 

The prevailing surface wind direction was west in July, southeast 
in August, and northwest in September. The mean wind velocity 
was 5.1 meters per second in July, 5.5 in August, 5.8 in September, 
and 5.5 in the period. The prevailing wind directions for these 
months are the same as those of last year, as is also the mean wind 
velocity for the period. The kite flights of the period are higher 
than they were last year, and the balloon ascensions are lower. 

The charts of the free air isotherms, XIII to XVIII, inclusive, show 
the rise and fall, at all levels reached, of the isotherms as the minima 
and maxima, respectively, of surface air pressure pass the base 
station. The difference in temperature between the warmer ascend- 
ing air column over falling surface air pressure and the colder descend- 
ing air column over rising surface air pressure does not appear to be 
nearly so great in the summer as in the winter months. These tem- 
perature differences, as shown in the winter charts, constitute their 
most characteristic feature. The diurnal rise and fall of temperature 
is relatively more prominent in the summer charts, but in the siunmer 
months the diurnal barometric change is also relatively greater, other 
barometric changes at the earth's surface considered. Additional 
data, the simultaneous wind velocities in meters per second at the 
surface and at the liighest point reached, have been entered in Charts 
XIII to XVIII. 
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THE CHARTS OF FREE AIR ISOTHERMS. 

The data shown by the charts of free air isotherms have been 
increased from time to time, the method of representing each addi- 
tional datum being described at the time of its addition. It is 
thought advisable at this time to collect the description of the charts 
for more convenient reference. 

When the record of the meteorograph for any ascension has been 
interpreted by cDmparison with a record of the same meteorograph 
made in the cahbrating chamber, and by the computation of the 
altitudes from the pressures recorded, a plot of the vertical tempera- 
ture gradient is made. The altitudes of the even temperatures are 
taken from this plot and put on the chart of free air isotherms imder 
the date on which the ascension was made. The black crosses on the 
charts represent the even temperatures, and the black lines are 
drawn as smoothly as possible through crosses indicating the same 
temperatures. Whenever interpolations for a longer time than from 
one day to the next have to be made, dashes instead of soUd black 
lines represent the free air isotherms. The hourly temperatures at 
the surface are also used in drawing the isotherms. The data are, of 
course, not a sufficient basis for the correct representation of the 
diurnal changes in temperature, but the temperature change from 
day to day and the relation between free air temperatures and surface 
air pressure are fairly well shown.^ 

The red braces mark inversions of temperature. The lower end of 
the brace is placed at a minimum of temperature and the upper end 
at the first point above where the same temperature is found. All 
temperatures included by the brace are higher than those at either 
end. The level at which the maximum temperature of the inversion 
occurs is pointed out by an arrow and marked with the maximum 
temperature.^ 

The highest point reached in an ascension is marked with a red (T).' 

The arrows in red at the bottom of the chart indicate maxima and 

minima of surface air pressure. The arrows pointing up indicate low 

pressure; those pointing down, high pressure. Incidentally each 

. arrow points the direction of the vertical component of the air's 

motion in the region between itself and the preceding arrow.'* 

Clouds into or through which the meteorograph was carried in an 
ascension are marked by means of a red line on which is written in 
red the amount and kind of clouds. The red line indicates as nearly 
as possible the level at wliich the kite or balloon carrying the meteoro- 
graph disappeared in tlie clouds. It is not always easy to represent 
the cloud level since it often (especially when the clouds are of the 
stratus types) rises or lowers markedly during an ascension.* 

1 Vol. I, p. 17 of this bulletin. * Vol. I, p. 100 of this bulletin. 

> Vol. I, p. 18 of this buUetin. « Vol. U, p. 312 of this baUetln. 



juUetin. * Vol. U, p. 312 of this baUetin. /^^ ,r^,^r^J^ 

» Vol. HI, p. 40 of this bulletin. Digitized by VjOOQ IC 
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Wind directions at the surface and at the highest point reached in 
an ascension are respectively indicated by the lower and upper of the 
two red arrows at the top of the chart. The arrows point in the 
direction of the air's horizontal motion. Directions are given to 16 
points and are mapped according to the usual convention. In the 
isothermal charts beginning with this period, the wind velocity in 
meters per second is shown at the right of each arrow.* 

THE DIURNAL RANGE OF TEMPERATURE. 

For the purpose of studying the diurnal changes in the free air 
temperatures, series of 3,000-meter ascensions have been undertaken. 
These ascensions succeed each other closely throughout the 24-hour 
period, each ascension being of about 3 hours duration. Thus far, clear 
nights have been chosen for these series of ascensions. Cloudiness 
would introduce temperature effects of which it would be hard at first 
to take account. The effect of air movement is also a difficult one to 
account for, especially in a mountainous district, but it can not be 
eliminated at the time the data is acquired. 

The first of these series of observations was made on August 16 
and 17, 1911. The extremes of the barometric range w^ere slightly 
less than 1.5 millimeters apart, and the barometer at 11 a. m. on the 
17th was 1 millimeter higher than at 7 a. m. on the 16th. Some 
clouds were present during most of this series. Their kind and 
description are noted in connection with the tabulated data. Cumu- 
lous clouds passed close to the kites in the third and fourth ascensions 
of the series. The altitude of their bases was about 2.9 kilometers 
above sea level. 

Figure 7 shows the free-air isotherms, one degree centigrade apart, 
from 7 a. m. of August 16 to 11 a. m. of August 17. Figure 8 shows 
the temperatures observed at the earth^s surface and at the half kilo- 
meter levels up to 3 kilometers above sea level. The mversion of 
temperature observed in the first and second ascensions (see fig. 7) 
occurred in a region of comparatively low relative humidity. 

The second series of ascensions was made on September 12 and 13, 
1911. During this series the barometer was rising slowly or not at all 
until about 5 p. m. of the 12th, more rapidly and rather uniformly 
until 1 p. m. of the 13th. The sky was nearly clear when the series 
was begun, but became clouded later. The amount and kind of 
clouds, also the altitudes of those reached by the kites, may be found 
with the tabulated data. The actual air pressures are also given in 
the tables. For this series, figures 9 and 10 show the trend of the 
isotherms at all levels reached and of the temperatures at the half- 
kilometer levels respectively. In figures 8, 10, and 11^ the values of 
the ordinates for the curves representing temperatures at the earth's 



1 Vol. IV, p. 65 of this bulletin. 

Digitized by 



Google 



BLAIB — FREE AIR DATA. 



345 



surface, the 1.5, 2.5, and 3.5 kilometer levels are indicated at the left; 
those for the 1,2, and 3 kilometer levels at the right. 

In both of these series of ascensions there is a change in temperature 
at all levels reached from the first day to the second. The approxi- 
mate amount of this change is shown in figures 8 and 10 by the straight 
dashed lines. The mean temperatures for the day at the different 
levels are shown by the straight solid lines. Consider the hours 7.30 
a. m. to 7.30 a. m., eliminate the temperature change from day to 
day, take means of the corrected hourly temperatures of both series 
at each level, and smooth the means for any hour by the consideration 
of the temperatures of the hour just before and the hour just after it. 
The curves in figure 11 will be the result. Table I also shows the 
steps in this operation. From the curves and from the table it will 
be seen that the taking of a mean of the results of the two series is 
legitimate. With the exception of the inversion observed early in 
the first series, the diurnal ranges of temperature shown in both series 
are much alike. The inversion probably causes the minimum tem- 
perature for the day to occur a trifle later at the 1.5, 2, and 2.5 kilo- 
meter levels than it would normally. 

Table I. 



Hour. 


Corrected tempera- 
tures. 




First 


Seo- 

ond 

series. 


1 
Means. 


8 a. m. . 


•a 

21.2 
22.2 
24.3 
25.9 
20.9 
27.9 
28.8 
28.8 
28.7 
28.1 
26.9 
26.2 
25.6 
24.9 
23.7 
23.5 
23.4 
23.3 
22.7 
22.0 
21.3 
20.7 
20.0 
20.5 

24.5 


14.3 
14.9 
16.9 
19.1 
20.3 
20.8 
20.7 
20.6 
20.6 
20.5 
19.6 
18.7 
18.6 
18.0 
17.3 
16.8 
15.6 
15.5 
15.4 
14.4 
14.2 
13.7 
-13.5 
14.0 


•c. 

17.8 
18.6 


9 a. m 


10 a. m 


20.6 1 


11 a. m 

12 m 


22.5 1 
23.6 


1 p. m 

2 p. ra 

3pm 


24.4 
24.8 ; 
24.7 


4p.ni 

5 p.m 

6pm 


24.6 
24.3 
23.2 1 


7p. m 

8 D. m w 


22.4 
22.0 1 


9 p.m 

10 p. m 

U p. m 

I2rnif1night. 


21.4 
20.5 
20.2 
19.5 


la. m..." 

2am 


19.4 
19.0 


3a; m" 

4a. m 

5 a. m 


18.2 1 
17.8 ! 
17.2 


6a. m 

7a. m 


16.8 
17.2 


Means 


17.2 


20.8 



nirface). 


De- 




1,000 meters. 






Corrected tempera- 
tures. 




De- 


Smoothed 


par- 
ture 








Smoothed 


f^: 










means. 


from 




ond 




means. 


from 




daily 


First 


Means. 




daily 


•c. 


mean. 

•c. 




series. 


•c. 




mean. 


•c. 


•c. 


•C. 


•C. 


17.9 


-2.9 


19.2 


12.0 


15.6 


15.5 


-2.0 


19.0 


-1.8 


18.8 


12.4 


15.6 


15.8 


-1.7 


20.6 


-0.2 


?9.6 


12.8 


16.2 


16.3 


-1.2 


22.2 


+ 1.4 


20.7 


13.2 


17.0 


16.9 


-0.6 


23.5 


+2.7 


21.6 


13.5 


17.6 


17.8 


+0.3 


24.3 


+3.6 


23.4 


14.2 


18.8 


18.7 


+ 1.2 


24.6 


+3.8 


24.1 


15.0 


19.6 


19.4 


+ 1.9 


24.7 


+3.9 


24.3 


15.5 


19.9 


19.8 


+2.3 


24.5 


+3.7 


23.9 


15.6 


19.8 


19.7 


+2.2 


24.3 


+3.5 


22.9 


15.9 


19.4 


19.7 


+2.2 


23.3 


+2.5 


22.3 


17.6 


20.0 


19.7 


+2.2 


22.5 


+1.7 


22.2 


17.4 


19.8 


19.7 


+2.2 


21.9 


+1.1 


22.9 


15.6 


19.2 


19.1 


+ 1.6 


21.3 


+0.6 


22.1 


14.6 


18.3 


18.5 


+ 1.0 


20.7 


-0.1 


21.8 


14.1 


18.0 


17.9 


+0.4 


20.1 


-0.7 


21.7 


12,9 


17.3 


17.4 


-0.1 


19.7 


-1.1 


21.7 


12.3 


17.0 


17.1 


-0.4 


19.3 


-1.5 


21.6 


12.3 


17.0 


16.7 


-0.8 


18.9 


-1.9 


20.6 


11.3 


16.0 


16.3 


-1.2 


18.3 


-2.5 


20.1 


11.4 


16.8 


15.9 


-1.6 


17.7 


-3.1 


20.0 


12.0 


16.0 


15.9 


-1.6 


17.3 


-3.5 


19.9 


11.9 


15.9 


15.8 


-1.7 


17.0 


-3.8 


19.3 


11.6 


15.4 


15.5 


-2.0 


17.3 


-3.6 


18.7 


11.6 


15.2 


15.4 


-2.1 






21.4 


13.6 


17.5 
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Table I — Continued. 



1,500 meters. 



Hour. 



Corrected teinpera> 
tures. 



First 
series, i 



, De- 

pw- 

Sznoothed' ture 

means, from 

dally 

mean. 



•C. 

8a.m 15.8 

9 a. m 15.2 

10 a. m 16.4 

lla.m 16.1 

12ra 14.8 

Ip.m , 17.6 

2p.m 18.4 

3 p. m 18.4 

4p. m 18,1 

5p. m 17.7 

Op. m i 17.7 

7p.m I 17.9 

8 p. m 18.0 

9p.*m 17.5 

lOp.m 16.7 

Up. m 16.2 

12 midnight , 16.5 

1 a. m I 17.0 

2 a. m 17.4 

3 a. m 17.2 

4 a. m I 16.7 

5a.m I 16.2 

6a. ra I 15.9 

7 a. m ' 15.5 

Means I 16.9 





2,000 meters. 



Corrected tempera- 
tures. 



14.3 
15.8 
15.6 
14.4 
11.5 
11.4 
12.6 
14.0 
14.1 
13.4 
12.7 
12.7 
13.0 
13.2 
13.4 

n.5 

13.7 
14.2 
14.9 
15.4 
15.3 
14.9 
14.2 
14.1 

13.8 



De- 

par- 

Smoothed ture 

means, from 

daily 

mean. 



•C. ' 
9.7 I 
7.2 
6.2 . 
6.1 i 

6.7 , 
7.4 1 
7.9 t 
8.6 
7.5 
7.8 
9.0 
9.5 
9.4 

9.8 I 
9.9 

8.4 ' 

9.5 , 
11.9 I 
11.7 
10.9 , 
10.6 
10.3 
10.0 I 
10.0 



_L 



12.0 
11.5 
10.9 
10.2 

9.1 

9.4 
10.2 I 
11.3 
10.8 I 
10.6 
10.8 ' 
Ij.l 

11.2 I 

11.5 1 
11.6 
11.0, 

11.6 I 
13.0 

13.3 ' 
13.2 , 

13.0 I 
12.6 ; 

12.1 . 
12.0 I 



11.8 
11.5 
10.9 
10.1 
9.6 
9.6 
10.3 
10.8 
10.9 
10.7 
10.8 
11.0 
11.3 
11.4 
11.4 
11,4 
11.9 
12.6 
13.2 
13.2 
12.9 
12.6 
12.2 
12.0 



9.0 I 11.4 {. 



+0.4 
+0.1 
-0.6 
-1.3 
-1.8 
-1.8 
-1.1 
-0.6 
-0.5 
-0.7 
-0.6 
-0.4 
-0.1 
0.0 
0.0 
0.0 
+0.5 
+ 1.2 
+ 1.8 
+ 1.8 
+ 1.5 
+ 1.2 
+0.8 
+0.6 



Hour. 



8 a. m 

9 a. m 

10 a. m 

11 a. m 

12m 

1 p. m 

2 p. m 

3 p. m 

4 p. m 

5 p. m 

6p. m 

7p. m 

8p. m 

9p. m 

10 p. m 

U p. m 

12 midnight. 

Ta. m 

2'a. m 

3 a. m 

4a. m 

5a. m 

6a, m 

7'a. m 



Means.. 





2,500 meters. 






3,000 meters. 




Corrected tempera- 
tures. 




De- 


tures. 




De- 




- ._ 




Smoothed 


ture 








Smoothed 


par- 
ture 












Sec- 
ond 
series. 




means. 


from 




Sec- 
ond 
series. 




means. 


from 


First 
series. 


Means. 




daily 
mean. 

•C. 


First 


Means. 




daily 
mean. 


•c. 


•c. 


•c. 


•C. 


•c. 


•C. 1 


•c. 


11.6 


7.4 


9.5 


9.0 


+0.6 


8.2 


4.5 


6.4 


5.8! 


+ 0.6 


12.2 


5.4 


8.8 


8.8 


+0.4 


7.7 


3.5 


5.6 


5.7 ' 


+0.5 


12.2 


4.2 


8.2 


8.2 


-0.2 


7.4 


2.7 


5.0 


5.1 


-0.1 


11.6 


3.5 


7.6 


7.5 


-0.9 


7.1 


2.2 


4.6 


4.6 ; 


-0.6 


10.2 


3.3 


6.8 


6.8 


-1.6 


6.6 


1.7 


4.2 


4.1 


-1.1 


8.1 


3.7 


5.9 


6.2 


-2.2 


5.4 


1.4 


3.4 


3.6 


-1.6 


7.8 


3.8 


5.8 


6.2 


-2.2 


5.0 


1.4 


3.2 


3.7 


-1.5 


10.1 


3.9 


7.0 


6.7 


-1.7 


7.2 


1.8 


4.5 


4.2 


-1.0 


10.5 


4.4 


7.4 


7,4 


-l.O 


7.2 


2.4 


4.8 


4.8 


-0.4 


10.5 


5.3 


7.9 


7.7 


-0.7 


6.9 


3.0 


5.0 


4.8 


-0.4 


9.3 


6.2 


7.8 


7.8 


-0.6 


5.7 


3.4 


4.6 


4.6 


-0.6 


8.7 


6.6 


7.6 


7.7 


-0.7 


4.6 


3.6 


4.1 


4.2 


-1.0 


8.8 


6.5 


7.6 


7.7 


-0.7 


4.6 


3.4 


4.0 


4.2 


-1.0 


9.0 


7.0 


8.0 


8.0 


-0.4 


4.7 


4.0 


4.4 


4.4 


-0.8 


9.3 


7.7 


8.5 


8.2 


-0.2 


5.0 


4.6 


4.8 


4.7 


-0.5 


9.8 


6.4 


8.1 


8.5 


+0.1 


5.6 


4.0 


4.8 


5.1 


-0.1 


10.5 


7.0 


8.8 


9.0 


+0.6 


6.7 


4.7 


5.7 


5.7 


+0.5 


11.3 


9.0 


10.2 


9.8 


+ 1.4 


7.2 


6.0 


6.6 


6.4 


+ 1.2 


11.5 


9.4 


10.4 


10.2 


+ 1.8 


7.2 


6.3 


6.8 


6.7 


+ 1.5 


11.8 


8.4 


10. 1 


10.3 


+1.9 


7.5 


6.1 


6.8 


7.0 


+1.8 


12.5 


8.5 


10.5 


10.2 


+ 1.8 


8.5 


6.1 


7.3 


7.1 


+1.9 


11.7 


8.2 


10.0 


9.8 


+ 1.4 


8.4 


6.0 


7.2 


7.0 


+1.8 


10.5 


7.6 


9.0 


9.2 


+0.8 


7.5 


5.3 


6.4 


6.4 


+1.2 


10.2 


7.1 


8.6 


9.0 


+0.6 


6.6 


4.4 


5.5 


6.1 


+0.9 


10.4 


6.3 


8.4 






6.6 


3.8 


5.2 


' 










1 
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The minimum shown at 6 a. m. in the curve of surface tempera- 
tures appears later at higher altitudes until it reaches a position 
almost directly above the surface maximum. The principal surface 
maximum becomes a secondary one above the 1.5-kilometer level 
and occurs a little later at the higher altitudes. A slight decrease 
in the slope of the surface curve after midnight gradually develops 
with altitude into the principal maximum of the day in the curves 
above the 1.5-kilometer level. The principal temperature maxi- 
mum for the day at the 3- kilometer level is more than 12 hours 
later than the principal maximum at the surface. For the levels 
shown, the departures from the mean daily temperature are least 
at 1.5 kilometers. When all levels are considered, the actual 
temperatures at 10 to 11 a. m. and at 10 to 11 p. m. are, so far as 
the diurnal range shown by these series is concerned, nearest to the 
mean temperature for the day. It is to be noted that the retarda- 
tion with increasing altitude of the minimum and maximum tem- 
peratures for the day occurs in the three lower levels and that, 
above the 2-kilometer level, the principal minimum and maximum 
of daily temperature at any level can hardly be considered as the 
surface minimum and maximum retarded. The transition from the 
temperature distribution peculiar to the lower levels to that peculiar 
to the upper levels explored in these series seems to occur at or not 
far above the 1.5-kilometer level. Up to the 1.5-kilometer level 
these data are in general agreement with the work of Clayton, Wundt, 
and Gold on the diurnal range of temperature at different levels. 
Above the 1.5-kilometer level the diurnal range shown by these data 
is not imperceptible, as thought by Claj'^ton, nor are the positions of 
the maxima and minima of temperature for the day those found by Gold. 

When compared with the curves of figures 12 to 14, the surface 
curve of figure. 11 shows a range of temperature somewhat greater 
than that shown by the Mount Weather curves for the montlis in 
which the series of ascensions occur, about equal to that shown by 
the Trapp curves, and somewhat less than that shown by the Audley 
curves. All of these curves have essentially the same character- 
istics. The curves in figures 12 to 14 represent average conditions 
for the months considered, while that in figure 11 probably represents 
comparatively clear- weather conditions. Table II shows the cloudi- 
ness for July, August, and September, 1911. 

Table II. 



Number of days. 



Month. I I I 

I - - I Partly 



Mean 
cloudl- 
iln 



Cloudy. ^.y^JfJ; Clear. , tenths. 



July 

August 

September. 



11 
8 
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Other series of ascensions similar to the above are being obtained as 
conditions permit. Final conclusions as to the cause and amount of 
the departure of the hourly temperatures from the mean for the day 
at the different levels can not be drawn from the two series. As to 
the cause of the phenomena observed, one may remark tentatively 
that the 2 to 3 p. m. maximum seems to be the principal one at all 
levels reached by the most local convection currents, i. e., those 
currents, owing to the heating of the earth^s surface, wliich start 
shortly after sunrise, reach their maximum height shortly after the 
sun has passed the meridian, and subside gradually with the cooling 
of the earth's surface relative to the air near it. Such currents were 
observed under especially favorable conditions on May 19, 1910, and 
have been described in Volume III, page 169 of tliis bulletin. The 
height to which the«e currents extend varies with weather condi- 
tions and with seasons, latitude, topography, and the nature of the 
earth's surface. For the days under consideration above, it seems 
to have been between 1.5 and 2 kilometers. These currents carry 
moisture and dust from the earth's surface into the stratum of air 
affected by them, rendering it less diathermanous and consequently 
comparatively warm. The formation of dew or frost and the settling 
of the dust gradually clear the lower air, rendering it more and more 
diathermanous until the convection currents of the next day start. 
It follows that, for the stratum affected by these convection currents, 
the air most diathermanous, and consequently coolest, will be found 
just before the convection currents have disturbed it. Since these 
currents increase in height until 2 or 3 p. m., the greatest negative 
departure from the mean temperature of the day (all changes in 
temperature other than the diurnal having been eliminated) may 
be expected to incline forward with altitude in the stratum of air 
considered. 

Above this stratum the greatest negative departure from the 
mean temperature of the day may be expected to occur almost 
directly over the greatest positive departure witliin the stratum, 
i. e., above the least diathermanous air of the lower stratum. A 
comparatively large percentage of the radiation from the earth's 
surface is absorbed in the lower stratum at this time of day, and 
therefore a comparatively small percentage of tliis radiation is 
available for heating the stratum just above it. Above the stratum 
affected by the convection currents in question the greatest positive 
departure from the mean temperature for the day may be expected 
almost directly over the greatest negative departure within the 
stratum, because a comparatively small percentage of the radiation 
from the earth's surface is absorbed in the lower stratum at this time 
of day, and therefore a comparatively large percentage is available 
for heating the stratimi just above it. ^ j 
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From consideration of the earth ^s potential as a radiator and the 
diathermance of the lower stratum in question, the minimum and 
maximum of air temperature for the day in the stratum next above 
would be expected just before the surface maximum and minimum, 
respectively. The same considerations would lead to the expec- 
tation of a secondary minimum and maximum in the stratum just 
above, following the maximum and minimum, respectively, of the 
lower stratum.. The additional consideration of the heat radiation 
from the air itself may account for their absence or lack of definition 
in the curves of figure 11. 

The altitudes reached in the ascensions of the two series under 
consideration are not great enough to show the altitude at which 
the diurnal range of temperature becomes small or disappears. If 
the above discussion of the cause of the diurnal range found at the 
levels reached is correct, the departures of the hourly temperatures 
from the mean for the day should decrease rapidly in the upper 
limit of the lower moist stratum of the atmosphere, i. e., at 3 to 5 
kilometers above sea level, depending on the season — at higher levels 
in the summer than in the winter months. Whether or not these 
departures will be perceptible above this level should depend some- 
what on the percentage of radiation from the earth's surface that 
gets through the lower moist stratum, somewhat on the absorption of 
direct and reflected solar radiation at the level considered, and 
on the radiation from the lower air strata to those immediatelj- 
above . It will also depend on the presence in the stratum in question of 
materials which absorb heat radiation, chiefly water vapor and carbon 
dioxide, the latter, whatever the free air temperature, apparently 
always in close combination with water. Hourly temperature data 
are not yet available at the higher levels. In considering the excel- 
lent series of free balloon ascensions made by the University of 
Manchester on June 2 and 3, 1909, and on March 18 and 19, 1910, 
it is found that the diurnal range of temperature is comparatively 
small even at the earth's surface — probably not much in excess of 
the instrumental error — and that it is masked by the temperature 
effects which apparently accompany the peculiar pressure distri- 
bution at the times of observation. 

The departures of the hourly temperatures from the mean for the 
day are shown in Table I. These departures may be about right 
in amount for the months in which the observations were made, but 
their quantitative determination will require more observations. 
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Results o/free air observations. 



On Mount Weather, Vs., 526 m. 



Date and hour. 



1911. 
Julyl: 

1.30 p. m.. 
1.30p. m.. 
1.57 p.m.. 

2.06 p.m.. 
2.14 p.m.. 

July 2: 

6.18 a.m... 
6.28 a. m... 
6.36 a. m. . . 
7.13 a.m... 
7.41a.m... 

8.07 a.m... 
8.43 a.m... 
9.20 a. m... 

9.54 a.m... 
10.14 a.m... 
10.25 a.m... 
10.58 a.m... 

11.06 a. m... 

11.27 a.m... 
11.52 a. m... 

12.07 p.m.. 
12.20 p. m.. 
12.39 p. m . . 
12.51p.m.. 
12.58 p. m.. 

1.01 p. m.. 
July 5: 

6.34 a. m... 
6.42 a. m... 

6.55 a. m... 
7.09 a.m... 
7.25 a.m... 
7.47 a. m... 
9.18 a. m... 
9.41 a. m... 
0.55 a.m... 

l.).14a. m... 

10.28 a.m... 
10.37 a. m... 
10.48 a.m... 



Pre«- I 
sure. I 



mm. 
719.4 
719.4 
719.3 
719.3 
719.3 

718.0 
718 
718. 

7iao 

718.1 
718.1 
718.2 
7ia2 
718.2 
718,2 
718.2 
718.2 
718,2 
718,1 
718,0 

7iao 

717.9 
717.9 
717.8 
717.8 
717.8 

717.4 
717.4 
717.4 
717.4 
717.4 
717.4 
717.4 
717.4 
717.4 
717.4 
717.4 
717.4 
717.4 



Tem- 
pera- 
ture. 



•C. 
24.2 
24.6 
24.8 
24.8 
25.3 

21.5 

21.7 

22.0 

23.0 

23.5 

23.8 

23.8 , 

24.4 

24.8 

25.1 I 
25.8 
27.0 I 

27.2 I 

27.7 ; 
28.8 
29.2 ! 
29.2 ' 
29.4 > 
29.9 
29.8 

29.6 I 

24.4 ' 

24.5 I 

24.8 I 
25.0 

25.0 i 
25.8 
26.0 

27.1 , 
27.5 ! 

27.7 , 
28.6 
28.1 I 
28.4 



I 

Rel. I 
hum. 



Wind. 



Direc- Veloc- 
tion. I Ity. 



% ' 

65 nw. 
58 ! nw. 
58 < nnw. 
55 nw. . 
54 I nw. ! 

66 wnw. 

67 j wnw. I 
65 I wnw. 
65 ^.Tiw. I 
67 wnw. I 
67 wnw. ; 
60 wnw. 
70 ! wnw. 

wnw. , 
wnw. I 
wnw. 
wnw. 
wnw. ] 
wnw. 



71 
GO 



66 
66 
65 



61 


wnw. 


59 


wnw. 


60 


wnw. 


62 


wnw. 


60 


wnw. 


59 


wnw. 


61 


wnvf. 


70 


wnw. 


69 


wnw. 


69 


wnw. 


60 


wnw. 


68 


wnw. 


67 


wnw. 


70 


wnw. 


65 


wnw. 


65 


wnw. 


65 


wnw. 


66 


wnw. 


65 


nw. 


64 


nw. 



m.p.i. 
4.9 
4.9 
6.3 
3.6 
3.6 

7.2 
7.2 
7.2 
7.2 
7.2 
7.6 
7.6 
7.2 
5.8 
5.8 
6.3 
6.3 
5.8 
5.8 
7.2 
5.8 
6.7 
6.3 
5.4 
6.3 
6.3 

5.8 
5.4 
5.4 
5.4 
5.8 
5.8 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
4.9 



At different heights above s 



Height. 



Pres- i T^- 



526 

1,411 

1,009 

704 

526 

526 
865 
1,229 
1,768 
2,183 
2,725 
3,787 
3,970 
2,978 
4,313 
4,465 
4,113 

3^721 
3,182 
2,686 
2,281 
1,878 
1,382 
829 
526 

526 

941 

1,361 

1,695 

2,082 

2,295 

3,2a5 

2,378 

2,153 

1,709 

1,406 

983 

526 



mm. 
719.4 
649.3 
680.4 
704.8 
719.3 

718.0 
090.7 
662.5 
622.4 
592.8 
555.8 
488.2 
477.1 
539.6 
457.2 
449.0 
469.6 
476.3 
493.2 
527.2 
550.5 
587.2 
615.6 
651.6 
693.8 
717.8 

717.4 
684.5 
652.4 
627,8 

534.9 
523.8 
579.2 
595.2 
626.9 
649.4 
681.4 
717.4 



•c. 

24.2 
15.0 
19.2 
21.2 
25.3 

21.5 
23.4 
20.6 
l&O 
12.7 
9.6 
-0.3 

- 2.1 
7.8 

-4.4 
-5.8 
-2.7 

- 1.9 
1.3 

5.8 i 
11.1 I 
15.1 I 
19.1 
23.4 
25.8 I 
29.6 I 

24.4 ! 

25.8 ; 

20.9 
18.4 

13.9 I 
11.3 

2.9 j 
10.0 
12.6 ; 
18.0 

21.3 ' 

25.4 , 
28.4 



Rel. 
hum. 



% 
55 



54 



Wind. 



Direc- V'eloc- 
tion. ity. 



nw. 

nnw. 

nnw. 

jinw. 

nw. 



66 I wnw. 

60 ' nnw. 

(% n. 

78 I nne. 

74 I nne. 

48 

59 

61 

43 

(J5 

66 

60 

67 

55 

53 

46 

39 



nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

n. 

nnw. 

nw. 

wnw. 

wnw. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nne. 

nw. 



m. p. 9. 
4.9 



3,6 

7 2 
12.6 
10.2 
10.8 
10.4 
13.2 
15.2 
14.9 

8.1 
27.0 
24.5 
24.5 
18.0 
15.2 
12.3 
10-8 

8.9 
10.2 
15.4 

8.7 

6.3 

5.8 
13.6 
10.8 
11.2 
14.0 
10.4 
16.7 
10.6 
10.6 
10.3 
12.8 
11.9 

4.9 



July 1. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,100 m. 

There were 7/10 Ci. from the northwest and a few Cu. from the north-northwest. 

Pressure waa high over West Virginia and low over Manitoba. 

July 2. — Ten kites were used; lifting surface, 63.5 sq. m. Wire out, 9,700 m.; at 
maximum altitude, 8,700 m. 

The sky was 6/10 to 9/10 covered with Ci.-St. and A.-Cu., both from the north- 
noitheast. There was a solar halo. 

High pressure, central over West Virginia, covered the country from the Lake 
region to the Gulf of Mexico. Pressure was low over the St. Lawrence Valley. 

July S. — Seven kites were used; lifting surface, 46.1 sq. m. Wire out, 5,900 m.; 
at maximum altitude, 4,900 m. 

There were 2/10 to 6/10 Ci. from the north and after 7.47 a. m., from a few to 5/10 
St.-Cu. from the north. 

Pressure waa low over the Gulf of St. Lawrence and high from Ohio to Florida. 
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Date and hour. 



1911. 
July 4: 

10.06 a.m.,. 
10.10 a.m... 
10.39 a. m... 
10.49 a. m... 
10.56 a. m... 
11.06 a.m... 
July 5: 

2.21 p.m... 
2.26 p.m... 
2.30 p.m... 
3.50 p.m... 
4.30 p.m... 

4.54 p.m... 
5.03 p.m... 
5.13 p.m... 

July 6: 

6.41 a. m... 

6.55 a. m... 
7.30 a.m... 
8.58 a. m... 
9.00 a.m... 
9.23 a. m... 
9.30 a. m... 

July?: 

7.48 a.m... 
8.01a.m... 
8.03 a.m... 
8.15 a.m... 
8.20 a.m... 
8.34 a.m... 
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On Mount Weather, Va., 526 m. 



Pres- 
sure. 



mm. 
718.3 
718.4 
718.4 
718.5 
718.5 
718.5 

720.2 
720.2 
720.2 
719.7 
719.6 
719.5 
719.5 
719.5 

720.1 
720.1 
720.1 
720.1 
720.1 
720.1 
720.1 

718.0 
710.0 I 
719.0 I 
719.1 
719.2 I 
719.2 I 



Tem- 



•c. 

29.4 
29.7 
31.0 
31.3 
31.0 
29.9 

30.3 
30.4 
30.5 
30.3 
29.8 
29.6 
29.5 
29.4 

23.3 
23.0 
23.9 
26.4 
26.7 
27.2 
27.2 

20.6 
21.5 
21.6 
21.8 
20.5 
20.3 



Rel. 



SIS: »^- 



% 

61 
62 
58 
63 
60 
61 

55 
55 
52 
50 
49 
48 



Wind. 



Direc- 
tion. 



se. 
se. 



s. 

se. 

se. 



54 
57 
52 
56 w. 

91 t nw. 
79 I ne. 
79 ne. 
81 ne. 
91 I ese. 
95 ' e. 



Veloe- 
ity. 



m. p. 9. 
2.2 
2.2 
0.9 
0.9 
0.9 
2.7 

5.1 
5.6 
4.5 
5.8 
5.6 
6.4 
5.6 
6.5 

6.7 
6.7 
7.2 
3.1 
3.1 
2.7 
2.7 

6.7 
6.8 
6.7 
7.8 
7.6 
10.1 



At diilerent heights above sea. 



Height. 



526 

2,224 

1,844 

1,569 

952 

526 

520 

715 

950 

1,336 

1,547 

1,097 

878 

520 



821 
1,186 
1,592 
1,302 , 
1,132 I 

526 

526 
729 I 
1,342 ' 
1,185 , 
910 I 
526 I 



Pres- 
sure. 



Tem- 
perar 
ture. 



mm. 
718.3 
691.9 
618.7 
638.8 
685.1 
718.5 

720.2 
705.2 
686.7 
666.6 
640.7 
674.6 
691.6 
719.5 

720.1 
696.3 
668.0 
637.3 
659.0 
672.0 
720.1 

718.0 

702.6 I 

654.9 

066.9 

688.2 

719.2 



29.4 
18.0 
19.9 
23.0 
26.2 
29.9 

30.3 
27.6 
24.1 
20.1 
19.6 
22.3 
24.7 
29.4 



24.0 
21.3 
17.2 
19.7 
21.3 
27.2 

20.6 
26.6 
19.3 
23.2 
22.6 
20.3 



i Wind. 

Rel- j ■ 

^™-i Direc- I Veloc 
' tion. ity. 



% 
61 



nc. 

e. 

se. 



s. 
s. 

8. 
S. 
S. 
S. 
8. 
SB. 



wnw. 

nw. 

nnw. 

nw. 

nw. 



nw. 
ene. 



ene. 
ese. 
e. 



m. p. ». 
2.2 



2.7 

5.1 
8.4 
8.0 
8.4 
7.4 
11.7 
9.2 
6.5 

6.7 
8.1 
7.0 
5.0 
12.2 
12.2 
2.7 

6.7 
8.3 
12.7 
6.1 



10.1 



July 4. — One captive balloon was used; capacity 22.4 cu. m. Wire out, 2,200 m. 

Ci.-Cu. from the northeast and A.-Cu. from the east-northeast diminished from 6/10 
to 3/10. Solar halo, 10.30 to 10.40 a. m. 

Pressure was low over the lower St. Lawrence, and was high north of Lake Huron 
and o£f the middle Atlantic coast. 

July 5. — Five kites were used; lifting surface, 33.6 sq. m. Wire out 3,000 m., at 
maximum altitude. 

There were 2/10 to 1/10 Cu., whose direction varied from south to south-southwest. 
There was light haze. 

Pressure was high over the lower St. Lawrence Valley and low to the east and west 
thereof, with a secondary low central over northwestern Iowa. Pressure was high 
off the south Atlantic coast. 

July 6. — ^Five kites were used; lifting surface, 33.5 sq. m. Wire out, 3,100 m.; at 
maximum altitude, 2,400 m. 

There were a few A.-Cu. from the east after 8.06 a. m. 

Pressure was low over the Gulf of St. Lawrence and high over South Dakota and off 
the south Atlantic coast. 

July 7. — ^Two kites were used; lifting surface, 13.1 sq. m. Wire out 1,200 m.; at 
maximum altitude, 850 m. 

There were 10/10 St., direction varying between northeast and east-southeast. Fog 
drifted across the mountain at intervals. Rain fell after 8.08 a. m. 

Pressure was high off the South Atlantic coast and over the Lake region and low over 
southern Newfoundland, with a secondary depression over the middle Atlantic coast. 
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RestiUs of free air obiervations. 



Date and hour. 



On Mount Weather, Va., 526 m. 
Wind. 



Pres- 



Tem- 



I 



Rel. 



3ure. f^^^huj^, 



1911. 
July 8: 

6.09 a. m . . . 
6^1 a. m . . . 
6.48 a.m... 

6.58 a.m... 
7.06 a.m... 

July 0: 

9.21a.m... 
9.30 a.m... 

9.40 a.m... 

9.50 a.m... 
9.56 a.m... 

July 10: 

6.23 a.m... 
6.35 a. m . . . 
6.48 a.m... 
8.23 a. m . . . 

9.15 a.m... 

9.41 a. m . . . 

9.59 a. m . . . 
July 11: 

6.28 a. m... 
G.35a. m... 
6.48 a. m... 
7.12a.m... 
K..30a. m... 

8.51 a. m... 

9.16 a. m... 
9.27 a.m... 

9.42 a. m... 
9.54 a. m... 

10.01 a. m... 



mm. 
720.6 
720. 7 
720.8 
721.0 , 

721.0 ' 

722.1 
T22.1 
722.1 

722.1 ' 
722.1 

721.7 
721.8 
721.8 
721.6 
721.4 
721.4 
721.4 

718.3 
71 H. 3 
718.3 
718.3 
718.3 
718.3 
718.3 
718.3 
718.3 
718.3 
718.3 



•c. 

19.6 
20.0 
19.6 
19.5 
19.7 

25.6 
25.5 
26.7 
25.4 
25.2 

23.8 
23.8 ■ 
23.8 , 

25.0 I 
26.2 I 
26.6 

27.1 - 
I 

22.6 

22.6 I 

22.6 I 

23.0 

24.4 

24.3 

25.0 

25.4 

25.6 

25.9 

26.0 



82 

K2 

84 
82 
76 

82 

i 77 



Dlrec- I Velbc- 
Uon. ity. 



se. 
ae. 



wnw. 
wnw. 

WBW. 

wnw. 
wnw. 
wnw. 
wnw. 

wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 



m. p. s. 
6.7 
6.3 
6.8 
4.5 
3.6 

3.4 

I 2.9 

' 3.7 

3.2 

3.2 

, 8.9 
I 8.0 
8.9 
8.5 
8.5 
6.7 
I 6.7 

8.5 
8.9 
8.5 
8.5 
8.0 
7.6 
7.6 
7.2 
7.6 
6.3 
6.7 



At different heights above sea. 



Height. 



526 
822 
850 
1,094 
526 

526 

1,801 

1,018 

831 

526 

526 

873 

1,224 

1.561 

1,197 

896 

626 

526 

845 

1,236 

1,761 

2,099 

2,840 

2,081 

1,708 

1,352 

977 

626 



Pres- 
sur«. 



mm. 
720.6 
086.6 
694.4 
676.1 
721.0 

722.1 
623.3 
682.7 
607.4 
722.1 

721.7 
603.8 
666.5 
641.8 
668.5 
691.7 
721.4 

718.3 
692.5 
662.2 
623.8 
698.9 
547.9 
599.9 
626.8 
653.3 
682.3 
718.3 




Rel. 
hum. 



Whid. 



Direo- Vcloc- 
tion. ity. 



77 1 ese. 
90 , ese. 

78 Qse. 



IV. V 
26.6 


96, 
82 


17.1 




20.3 





22.4 




25.2 


79 


23.8 


74 


22.9 


69 


21.0 


72 


18.8 


62 


21.7 


61 


25.6 


60 


27.1 


68 


22.6 


82 


22.5 


70 


20.6 


65 


17.6 


61 


13.1 


72 


6.0 


93 


14.5 


61 


17.6 


59 


18.9 


65 


21.4 


79 


26.0 


68 



S8W. 

ssw. 
ssw. 
se. 

wnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

nw. 

wnw. 



m. p. 9. 
6.7 
7.1 
6.8 

I 6.7 
3.6 

3.4 



3.2 

8.9 
20.3 
10.4 
4.8 
7.1 
4.3 
6.7 

8.6 
16.3 
14.1 
7.2 
8.0 
12.1 
7.1 
7.6 
14.0 
14.0 
6.7 



Julys. — Four kites were used; lifting surface, 25.7 sq. m. Wire out, 1,800 m.; 
at maximum altitude, 1,000 m. 

There were 6/10 A.-Cu. from the southwest at the beginning of the flight; by 6.45 
a. m. they were obscured by 10/10 St. from the east-southeast, at an altitude of 600 m. 

Pressure was high off the North Atlantic States and low over North Dakota. 

July 9. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,100 ni. 
There were 4/10 to 2/10 St. and St.-Cu. from the southwest. 

A few Ci.-St., direction indeterminable, disappeared during the flight. 

Pressure was high over the middle and south Atlantic coast and low over the lower 
St. Lawrence Valley and over Manitoba. 

July 10. — Seven kites were used; lifting surface, 46.1 sq. m. Wire out, 5,700 m.; 
at maximum altitude, 4,800 m. 

About 8/10 A.-Cu. and St.-Ou. from the west prevailed until 7.30 a. m., gradually 
dissipating thereafter. About 6/10 Gi.-St. from the west, with solar halo, were visible 
after 8.45 a. m. 

Pressure was high over the southeasteni States and low over Manitoba. 

July 7i.— Seven kites were used; lifting surface, 46.1 sq. m. Wire out, 6,500 m.; 
at maximum altitude, 4,700 m. 

There were a few to 5/10 A.-Cu. from the west-southwest. 

Pressure was low north of Lake Superior and high over the South Atlantic and Gulf 

COUtB. 
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Date and hour. 



1911. 
July 13: 

3.38 p. m.., 

3.47 p. m... 

4.00 p. m.., 

4.14 p.m... 

4.24 p.m... 
July 13: 

2.21 p. m... 

2.33 p. m... 

2.48 p. m... 

2.58 p. m. . . 

3.04 p.m... 
July 14: 

1.31 p. m... 

1.44 p.m... 

1.68 p.m.., 

2.01 p. m . . , 

2.05 p. m... 

2.17 p.m... 
July 15; 

11.23 a.m.... 
llJJ7a.m.... 
12.06 p. m. . . 
12.17 p. m. . . 
12.23 p.m... 



On Mount Weather, Va., 526 m. 



Pres- 
sure. 



mm. 
716.3 
716.3 
716.2 
716.2 
716.2 

718.7 
718.7 
718.7 
718.7 
718.7 

719.4 
719.4 
719.4 
719.4 
719.4 
719.3 

720.7 
720.6 
720.6 
720.5 
720.6 



Tem- 
penv- 



•C. 
29.5 
29.6 
29.4 
29.7 
29.5 

26.4 
27.6 
26.4 
26.6 
26.6 

22.6 
24.0 
24.2 
24.2 
24.3 
23.7 

24.7 ! 
26.1 I 
25.8 
25.9 I 
25.4 i 



Rel. 
hum. 



% 
50 
50 
50 
49 
48 

46 
46 
46 
49 



Wind. 



Direc- 
tion. 



wsw. 

sw. 

w. 

w. 

wnw. 

nnw. 



ne. 

e. 

calm. 

se. 

calm. 

calm. 



Veloc- 
ity. 



3.1 
2.4 
2.9 
2.5 
2.4 

1.8 
1.8 
3.6 
3.1 
3.1 

1.8 
2.2 
1.8 
1.8 
1.8 
0.0 

2.8 





1.2 

1.2 



At different heights above sea. 



Height. 



m. 

526 

2,104 

1,482 

905 

526 

526 
1,747 
1,476 
1,042 

526 

526 

2,181 

1,359 

1,157 

986 

526 



2,398 

1,538 

1,013 

526 



Pres- 
sure. 



mm. 
716.3 
597.7 
692.4 
686.3 
716.2 

718.7 
624.5 
644.6 
677.7 
718.7 

719.4 
592.9 
653.2 
668.9 



719.3 

720.7 
678.9 
641.2 
681.5 
720.5 






•C. 
29.5 
16.2 
19.6 
24.9 
29.5 

26.4 
16.6 
16.9 
21.8 
26.6 

22.6 
11.3 
17.4 
17.0 
18.1 
23.7 

24.7 
8.7 
16.7 
20.6 
25.4 



lo 



46 



Wind. 



Direc- 
tion. 



111. p. 9. 
3.1 



nnw. 
nw. 
wnw. 
wnw. 

nnw. 
wnw. 
wnw. 



nw. 
nw. 
nw. 
nw. 
calm. 

se. 

calm, 
calm, 
calm. 



Veloc- 
ity. 



2.4 

1.8 



3.1 
1.8 



0.0 
2.8 



1.2 



July 12. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

There were 1/10 to a few Ci.-St. from the west-northwest and a few Cu. from the 
northwest. 

Pressure was low over the lower St. Lawrence Valley and high over Alberta and 
Alabama. 

July IS. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

There were a few to 4/10 Ci.-St. from the west. 

Pressure was low over the Gulf of St. Lawrence and high over Montana. 

July 14. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

There were 1/10 to 2/10 A.-Cu. from the southwest and 2/10 to 3^0 Cu. from the 
northeast. 

Pressure was moderately high over the Missouri Valley and off the South Atlantic 
coast and relatively low over Nova Scotia. 

July 16. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,100 m. 

There were 1/10 Ci.-Cu. and 4/10 Ci.-St. from the southwest at the beginning and 
6/10 Ci. from the west at the end of the flight; a few to 3/10 Cu. at an altitude of 2,300 
meters. 

Pressure was low north of Lake Superior and high off the Atlantic coast. 
27355—12 4 
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Results of free air observations. 





On Mount Weather, Va., 626 m. 





At different heigl 


tits above sea. 




Date and hour. 






1 Wiiid, 




Wind. 




Pres- 
sure. 


Tern* 
ture. 




Veloo- 


Height. 


Pres- 
sure. 


Tern- 
tore. 


Rel. 
hum. 








ItcJ. 
hum. 


Direo- 


Direc- 


Veloc- 











tion. 


ity. 










tion. 


ity. 


1911. 






















Julvie: 














































«JOW— 


mm. 


•c. 


% 




m. p. 9. 


m. 


mm. 


•c. 


% 




m. p. t. 


8J25a.m.... 


718.9 


24.8 


50 


se. 


2.2 


526 


718.9 


24.8 


69 


se. 


2.2 


8.47 a.m.... 


718.9 


25.0 


64 


se. 


2.2 


2,018 


604.9 


13.3 




calm. 




8.56 a.m.... 


7ia9 


24-7 


61 


se. 


2.7 


1,672 


630.1 


17.0 




se. 




9.06 a.m.... 


718.9 


24.6 


67 


esc. 


3.1 


823 


696.0 


23.1 




sse. 




9.16a.m.... 


718.9 


23.8 


67 


ese. 


3.1 


626 


718.9 


23.8 


"'67' 


ese. 


""'ii 


Kite flight-^ 
2.39 p. m 
























716.8 


27.2 


48 


s. 


4.0 


626 


716.8 


27.2 


48 


s. 


4.0 


3.26 p.m.... 


716.6 


27.9 


43 


s. 


4.0 


921 


685.3 


22.9 


42 


s. 


9.0 


4.13 p. m 


716.3 


27.8 


44 


8. 


6.7 


1,282 


657.1 


19.1 


54 


s. 


9.0 


4.32 p.m.... 


716.2 


27.3 


61 


s. 


7.2 


1,609 


632.4 


14.0 


84 


s. 


10.3 


4J>0p.m.... 


716.1 


27.0 


54 


sse. 


8.0 


2,254 


685.5 


8.2 


100 


s. 


9.0 


6.11 p. m — 


716.9 


26.6 


60 


sse. 


6.3 


2,477 


569.7 


ao 


69 


s. 


10.5 


5.17 p.m.... 


715.9 


26.4 


69 


sse. 


6.3 


3,003 


528.0 


1.5 


86 


s. 


13.1 


6.28 p. m 


716.9 


26.2 


67 


se. 


7.6 


2,510 


566.9 


7.0 


60 


s. 


11.0 


6.38 p.m.... 


716.8 


26.3 


•68 


se. 


8.5 


2,084 


596.8 


9.6 


100 


s. 


16.6 


6.46 p. m 


716.8 


26.4 


59 


se. 


6.7 


1,560 


635.4 


14.2 


84 


s. 


14.4 


5.67 p.m.... 


716.7 


25.9 


62 


se. 


8.6 


1,245 


659.1 


17.4 


82 


sse. 


14.4 


6.08 p. m 


716.7 


26.4 


64 


se. 


8.9 


908 


685.3 


21.6 


70 


sse. 


13.0 


6.16 p. m 


715.7 


25.2 


66 


se. 


8.6 


626 


716.7 


26.2 


66 


se. 


8.5 


July 17: 
























10.19 a.m.... 


712.6 


18.7 


96 ; wnw. 


6.4 


526 


712.6 


18.7 


96 


wnw. 


6.4 


10.29 a. m 


712.6 


ia8 


96 I wnw. 


6.4 


888 


683.2 


16.7 


80 


wnw. 


11.2 


11.11a.m.... 


712.4 


20.0 


93 1 wnw. 


6.3 


1,466 


639.1 


14.2 


72 


wnw. 


9.5 


12.16 p.m.... 


712.1 


21.5 


80 wnw. 


7.6 


1,648 


624.5 


12.6 


67 


wnw. 


7.1 


12.38 p.m.... 


712.1 


22.4 


74 wnw. 


6.7 


2,030 


696.6 


10.0 


73 


wnw. 


a6 


12.49 p.m.... 


712.0 


22-8 


73 wnw. 


6.7 


2,566 


650.3 


6.9 


84 


w. 


9.9 


1.10 p. m 


712.0 


23.1 


72 wnw. 


6.7 


3,138 


621.3 


1.1 


100 


w. 


16.4 


1.22 p.m.... 


712.0 


22.9 


73 wnw. 


6.8 


3,207 


616.9 


1.4 


87 


w. 


15.1 


1.37 p. m 


712.0 


23.0 


73 wnw. 


5.8 


3,834 


477.9 


-1.6 


24 


w. 


21.9 


1.46 p.m.... 


712.0 


23.2 


71 ' wnw. 


4.9 


4,120 


461.1 


-2.7 


13 


w. 


25.5 


1.53 p. m 


712.0 


23.4 


71 wnw. 


4.0 


4,061 


465.3 


-3.0 


10 


w. 


25.5 


2.08 p. m 


712.0 


23.9 


70 ! wnw. 


4.0 


3,646 


496.9 


1.6 


7 


w. 


21.9 


2.17 p.m.... 


712.0 


23.7 


68 1 wnw. 


3.6 


3,289 


611.7 


0.7 


17 


w. 


13.5 


2.27 p.m.... 


712.0 


23.9 


65 , wnw. 


3.6 


2,783 


644.6 


3.3 


73 


w. 


12.1 


2.40 p.m.... 


712.0 


25.0 


66 


wnw. 


3.1 


2,463 


566.7 


5.7 


74 


wnw. 


14.5 


3.03 p.m.... 


712.0 


23.8 


62 


nw. 


6.4 


1,433 


641.1 


14 4 


79 


wnw. 


9.3 


3.10 p. m 


712.0 


23.2 


66 


nw. 


4.9 


989 


675.1 


19.1 


67 


nw. 


6.6 


3.18 p.m.... 


712.0 


23.6 


63 


wnw. 


4.9 


526 


712.0 


1 ^-^ 


63 


wnw. 


4.9 



July 16. — Balloon ascension: One captive balloon was used; capacity, 22.4 cu. m. 
Wire out, 1,800 m. 

There were 2/10 Ci. from the west-southwest. 

Kite flight! Six kites were used; lifting surface, 40.3 sq. m. Wire out, 4,900 m.; 
at maximum altitude, 4,200 m. 

There were 3/10 to 5/10 Ci. from the west-southwest and 3/10 to 5/10 Cu. from the 
south; altitude of Cu., 2,200 m. 

A trough of low pressure extended from the lower Lakes to Texas and relatively 
high pressure covered the Atlantic coast States. 

July 17. — Seven kites were used; lifting surface, 44.6 sq. m. Wire out, 6,000 m.; 
at maximum altitude, 5,500 m. 

There were 2/10 to 10/10 A.-Cu. from the west. There were a few St. from the west- 
northwest, altitude 900 m., until 12.20 p. m., and 3/10 to 6/10 Cu. from the west-north- 
west, altitude 2,500 m., thereafter. 

Pressure was low over Maryland and high over Nebraska. 



Digitized by 



Google 



Date and hour. 



1911. 
July 18: 

7.07 a.m.... 
7.17 a.m..., 
7.38 a.m.... 
8.13 a.m... 
8.43 a.m..., 
8.53 a.m.... 

9.02 a.m.... 

9.08 a.m.... 
9.16 a. ix(.... 
9.21a.m.... 

July 19: 

1.03 p.m.... 
1.30 p.m.... 
1.52 p.m.... 
2.11p.m.... 
2.27 p.m.... 
3.07 p.m.... 
3.24 p.m.... 
3.34 p. m.. . . 
3.41p.m..... 
3.49 p.m.... 

July 20: 

10.22 a.m.... 
10.31a.m.... 
10.55 a.m.... 
11.05 a.m.... 
11.10 a.m.... 
July 21: 

6.27 a.m.... 

6.40 a.m.... 

7.56 a.m.... 

9.38 a.m.... 
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Rendu of free air observations. 

On Mount Weather, Va., 526 m. 
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Pres- 
sure. 



713.1 
713.1 
713.1 
713.1 



Tem- 
ture. 



mm. 


•c. 


717.2 


15.3 


717.3 


15.6 


717.3 


15.9 


717.5 


16l9 


717.6 


17.2 


717.6 


17.2 


717.6 


17.8 


717.6 


17.6 


717.7 


17.4 


717.7 


17.8 


719.0 


22.9 


718.8 


22.8 


718.7 


22.8 


718.6 


24.0 


718.4 


23.9 


718.2 


23.4 


718.1 


24.5 


718.0 


24.3 


717.9 


24.2 


717.9 


24.4 


717.1 


26.8 


717.1 


26.8 


717.1 


25.7 


717.1 


25.7 


717.1 


25.9 



20.9 
20.9 
22.0 
24.3 



Rel. 

hum. 



78 
76 
75 
76 



Wind. 



DIreo- 
tion. 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



e. 
e. 

wnw. 
wnw. 
wnw. 



Veloc- 
ity. 



».p.». 
7.6 
7.6 
5.8 
6.4 
6.4 
4.5 
4.9 
5.4 
6.4 
5.4 

3.9 
4.0 
6.0 
6.6 
6.3 
6.5 
6.3 
8.3 
7.6 
7.4 

1.3 
3.1 
2.7 
2.7 
2.7 

9.8 
10.3 
9.8 
8.6 



At different heights above sea. 



Height. 



m. 

626 

904 

1,372 

1,762 

2,223 

1,767 

1,427 

1,211 

786 

526 

626 

786 

1,339 

1,616 

2,129 

2,459 

1,792 

1,229 

813 

626 

626 

1,893 

1,316 

825 

626 

626 
1,024 
1,680 

626 



Pres- 
sure. 



mm, 
717.2 
686.1 
649.0 
619.7 
687.3 
619.7 
645.0 
661.9 
696.3 
717.7 

719.0 
697.7 
654.0 
633.1 
695.3 
571.8 
619.6 
662.0 
694.7 
717.9 

717.1 
612.0 
654.9 
693.2 
717.1 

713.1 
673.2 
623.7 
713.1 



Wind. 



Tem- 
pera- 
ture. 



Rel- ,• 
hum. I 



•C. 
15.3 
14.4 
11.9 
9.7 
5.5 
8.8 
9.8 
10.8 
14.2 
17.8 

22.9 
19.6 
16.6 
13.0 
9.0 
5.7 
11.5 
16.6 
19.9 
24.4 

25.8 
13.6 
17.8 
22.3 
25.9 

20.9 
19.6 
14.2 
24.3 



Direc- 
tion. 



% 

78 nw. 
44 ■ nnw. 

61 I nnw. 

62 I nw. 
50 I wnw. 
50 I nw. 
60 



nnw. 
nnw. 
nnw. 
nw. 



44 I 8. 
51 sae. 
62 asw. 
66 sw. 
72 sw. 
84 SW. 



56 



se. 
e. 

wnw. 

nw. 

wnw. 



Veloc- 
ity. 



m. p. 9. 

7.6 
12.7 
9.8 
9.5 
7.3 
10.0 
10.4 
8.7 
7.8 
6.4 

3.9 
8.8 
9.9 
11.7 
10.8 
8.7 
8.0 
9.0 
10.8 
7.4 

1.3 



2.7 

9.8 
10.4 
6.3 
8.5 



July 18. — ^Four kites were used; lifting surface, 26.7 sq. m. Wire out, 2,900 m.; 
at maximum altitude, 2,400 m. 

There were about 6/10 Ci.-St. from the southwest. 

Pressure was low over New England and high over West Virginia. 

July 19. — Five kites were used; lifting surface, 38.9 sq. m. Wire out, 3,750 m.; 
at maximum altitude, 2,900 m. 

There were 6/10 to 1/10 Ci.-St. and, at 3:07, 4/10 A.-St., all from the west. 

Low pressure central over the upper Lakes, extended to the extreme Southwest. 
Pressure was high over the Atlantic States and over Florida. 

July to. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

There were 2/10 to 5/10 A.-Ou. from the west-northwest. 

Pressure was high over Lake Michigan and Florida and low over the lower St. 
Lawrence valley. 

July £1. — Six kites were used; lifting surface, 38.3 sq. m. Wire out, 4,300 m., 
at maximum altitude. 

The sky was 4/10 to 8/10 covered with Ci.,A.-Cu. and Cu., all from the west-north- 
west. 

Pressure was low north of the lower Lakes and relatively high over Florida. 
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HemltB of free air observatvms. 





On Mount Weather, Va., 526 m. 




At different hd^ts above sea. 




Date and hour. 






Wind. 










Wind. 




Pres- ' 
sure. , 


Tern- 

EST 


Tta.1 




Height. 


Pres- 


Tem- 
ture. 


Rel. 
hum. 


Direc- 






ivei. 
^"^- Direc 


Veloc- 


Veloc- 








Uon. 


ity. 










Uon. 


ity. 


1911. 






1 
















July 22: 


mm. 


•c. 


% ' 


m. p. i. 

7.2 


m. 


mm. 


°C. 


\ 




m. p. 9. 


6.27 a. m 


712.3 


17.2 


82 nnw. 


526 


712.3 


17.2 


nnw. 


7.2 


6.33 a.m.... 


712.4 


17.2 


84 nw. 


7.2 


877 


683.7 


15.1 


81 


nw. 


11.2 


6.43 a.m.... 


712.4 


17.4 


83 nw. 


6.7 


1,364 


045.4 


11.2 


85 


nw. 


18.9 


6.58 a.m.... 


712.4 


17.6 


84 < nw. 


6.7 


1,831 


610.3 


10.7 


64 


wnw. 


21.9 


7.12 a.m.... 


712.4 


17.7 


82 nw. 


5.8 


2,364 


572.5 


8.2 


28 


wnw. 


24.2 


7.37 a.m.... 


712.5 


18.1 


82 nw. 


6.3 


3,269 


512.6 


1.0 


21 


wnw. 


19.7 


8.07 a.m.... 


712.5 


18.6 


81 nw. 


6.7 


3.884 


474.6 


- 4.7 


10 


wnw. 


26.0 


8.48 a.m.... 


712,5 


19.2 


76 nw. 


8.0 


5,134 


408.4 


-13.1 


8 


wnw. 


28.4 


9.29 a.m.... 


712.6 


20.0 


66 nw. 


7.6 


4,073 


462.7 


- 6.9 


7 


wnw. 


21.0 


9.51a.m.... 


712.6 


20.4 


63 nw. 


6.7 


3.297 


510.1 


0.9 


7 


wnw. 


20.1 


10.12 a.m.... 


712. 6 


20.9 


62 nw. 


6.3 


2,518 


561.4 


6.2 


6 


wnw. 


20.4 


10.22 a.m.... 


712.6 


20.7 


65 nw. 


7.6 


1,907 


604.6 


6.4 


33 ' nw. 


16.2 


10.37 a.m.... 


712.7 


21.0 


61 ; nw. 


5.4 


1,342 


(H7.5 


10.5 


63 I nw. 


12.9 


10.48 a.m.... 


712.7 


21.2 


56 ' nw. 


6.7 


847 


686.7 


16.2 


62 1 nw. 


12.6 


10.54 a.m.... 
July 23: 

1.08 p.m.... 


712.7 


21.3 


56 1 nw. 


6.7 


526 


712.7 


21.3 


56 nw. 


6.7 


714.9 


25.8 


34 ; 8. 


&3 


526 


714.9 


25.8 


34 ' 8. 


6.3 


1.20 p.m.. 


714.9 


26.7 


37 1 8. 


5.8 


830 


690.6 


20.7 


36 8. 


9.0 


1.38 p.m.... 


714.8 


25.8 


35 8. 


6.3 


1,060 


672.3 


17.6 


41 ssw. 


9.9 


2.07 p.m.... 


714.6 


26.8 


34 S. 


6.3 


1,447 


642.3 


14.0 


46 ssw. 


10.7 


2.17 p.m.... 


714.5 


26.9 


36' 8. 


5.8 


2.181 


588.3 


7.8 


55 ssw. 


11.2 


2.48 p.m.... 


714.3 


25.9 


85 , 8. 


7.2 


2,245 


583.5 


9.1 


31 1 sw. 


15.3 


2.52 p.m.... 


714.3 


25.9 


35 8. 


7.2 


2,749 


549.2 


7.5 


19 sw. 


13.0 


3.17 p. m 


714.0 


25.8 


36 8. 


6.7 


4.339 


451.1 


-3.8 


17 w. . 


23.5 


3.35 p.m.... 


714.0 


25.6 


38,' 8. 


6.3 


3,940 


474.4 


-1.6 


18 1 w. 


22.1 


3.58 p. m 


713.9 


2&1 


41 8. 


7.2 


3,375 


609.0 


4.1 


17 W8W. 


22.1 


4.16 p.m.... 


713.9 


26.0 


40 1 8. 


6.3 


2,650 


565.7 


9.5 


7 , sw. 


16.3 


4.20 p. m 


713.9 


26.0 


40 8. 


6.3 


2,433 


570.5 


a4 


15 1 ssw. 


14.1 


4.30 p.m.... 


713.8 


26.0 


40 , 8. 


7.6 


1.913 


607.3 


10.1 


53 ssw. 


13.9 


4.42 p.m.... 


713.8 


25.9 


40 1 8. 


7.6 


1,284 


654.2 


1&9 


50 8. 


14.1 


4.53 p.m.... 


713.8 


25.8 


30 < 8. 


7.6 


934 


681.4 


20.8 


42 8. 


12.2 


5.01 p. m 


713.8 


25.4 


42. 89e. 


7.6 


526 


713.8 


2&4 


42 


sse. 


7.6 



July £2. — Five kites were used; lifting surface, 33.5 aq. m. Wire out, 9,000 m.; 
at maximum altitude, 8,800 m. 

There were a few to 8/10 St.-Cu. from the northwest at an altitude of 1,300 m. 

Pressure was low along the north Atlantic coast and high over Illinois. 

July 2,3. — Six kites were used; lifting surface, 40.3 sq. m. Wire out, 6,000 m.; at 
maximum altitude, 5,900 m. 

There were 4/10 to 9/10 A.-Cu. and A.-St. from the west. 

Pressure was high over Virginia and low over Iowa. 
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On Mount Weather, Va., 526 m. 




At different heights above sea. 




Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 






Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel- 
hum. 








Direc- 


Veloc- 


Direc- 


Veloc- 










tion. 


ity. 










tion. 


ity. 


1911. 










' 










July 24: 


mm. 


•c. 


% 




m.p,$. 


m. 


mm. 


•c. 


% 




fit. p. «. 


6.22 a.m.... 


710.1 


22.8 


76 




7.4 


526 


710.1 


22.8 


76 


wsw. 


7.4 


6.20 a. m 


710.1 


22.9 


74 


sw. 


7.8 


941 


677.0 


19.8 


78 


wsw. 


l&O 


6.42 a. m 


710.0 


23.4 


72 


sw. 


6.1 


1,476 


636.1 


lao 


89 


w. 


21.6 


6.52 a.m.... 


710.0 


23.7 


70 ' sw. 


5.8 


1,994 


596.5 


16.4 


69 


w. 


20.7 


6.5ea. m.... 


710.0 


23.9 


69 1 sw. 


6.3 


2,309 


576.8 


12.8 


65 


w. 


19.0 


7.08 a.m.... 


710.0 


24.1 


70 1 sw. 


as 


2,816 


542.9 


8.4 


69 


w. 


26.1 


7.22 a. m 


710.0 


24.4 


69 1 wsw. 


ao 


3.523 


498.5 


4.6 


41 


wsw. 


24.3 


7.50 a.m.... 


710. 


24.9 


67 1 wsw. 


&3 


3,946 


472.9 


0.8 


39 


wsw. 


27.0 


8.12 a. m 


710.0 


25.2 


70 1 wsw. 


6.8 


4,445 


444.8 


-2.1 


21 


wsw. 


30.3 


8.59 a.m.... 


710.0 


26.1 


75 


sse. 


6.9 


3,877 


478.0 


2.4 


7 


wsw. 


26.3 


9.21a.m.... 


710.0 


26.3 


72 


wsw. 


6.0 


3,405 


606.4 


6.8 


32 


w. 


21.6 


9.53 a.m.... 


7iao 


27.8 


57 


sw. 


8.0 


2,801 


644.7 


10.8 


48 


wsw. 


20.4 


10.13 a.m.... 


710.0 


28.4 


56 


wsw. 


8.1 


2,076 


693.7 


16.9 


32 


w. 


18.2 


10.20 a.m.... 


710.0 


28.1 


54 


sw. 


8.0 


1,843 


610.0 


15.7 


61 


w. 


17.0 


10.27 a.m.... 


710.0 


27.9 


57 


sw. 


7.6 


1,392 


643.0 


18.1 


78 


w. 


15.3 


10.36 a.m.... 


709.9 


28.0 


57 


sw. 


6.7 


971 


675.0 


22.2 


72 


w. 


13.6 


10.47 a.m.... 


709.9 


28.8 


52 




6.0 


526 


709.9 


28.8 


52 


wsw. 


6.0 


July 25: 
























6.42 a, m.... 


714.9 


13.8 


55 


wnw. 


&0 


526 


714.9 


13.8 


55 


wnw. 


8.9 


6.52 a.m.... 


715.0 


13.8 


55 


wnw. 


9.4 


1.064 


670.6 


7.8 


57 


wnw. 


17.6 


7.09 a.m.... 


715.1 


14.2 


55 


wnw. 


13.0 


1,708 


619.8 


4.3 


66 


nw. 


27.0 


7.20 a.m.... 


715.1 


14.4 


53 


w. 


13.9 


2,566 


558.2 


8.1 


33 


wnw. 


24.3 


7.45 a.m.... 


715.2 


14.6 


52 


wnw. 


11.6 


3,182 


51&2 


3.6 


20 


wnw. 


24.2 


8.05 a.m.... 


715.2 


14.8 


53 


w. 


13.4 


3,818 


47a 9 


-a 5 


19 


wnw. 


30.6 


8.28 a.m.... 


715.3 


15.4 


50 


w. 


13.9 


4,630 


432.0 


-a5 


14 


w. 


33.3 


8.43 a.m.... 


715.4 


15. B 


54 


wnw. 


10.7 


3,968 


469.4 


-1.3 


12 


w. 


27.9 


9.08 a.m.... 


715.5 


16.2 


60 


w. 


12.5 


3.541 


495.3 


1.4 


11 


w. 


26.1 


9.23 a. m 


715.5 


ia3 


51 


w. 


10.3 


2,174 


586.2 


4.8 


12 


wnw. 


29.2 


9.39 a. m — 


715.7 


16.7 


50 


wnw. 


10.7 


1,913 


605.4 


1.7 


34 


wnw. 


19.9 


9.46 a.m.... 


715.7 


16.9 


49 


w. 


10.7 


1.590 


629.6 


3.4 


66 


wnw. 


14.5 


10.03 a.m.... 
July 26: 

1.22 p.m.... 


715.8 


17.8 


49 


wnw. 


9.8 


526 


715.8 


17.8 


49 


wnw. 


9.8 


719.3 


21.6 


46 


s. 


3*1 


626 


719.3 


2L6 


46 


8. 


3.1 


1.34 p.m.... 


719.2 


21.3 


46 


w. 


1.8 


2,320 


681.8 


&7 




wsw. 




1.57 p. m 


719.0 


23.2 


40 


ene. 


1.8 


1,679 


628.5 


12.3 




calm 




2.09 p. m 


719.0 


21.6 


46 


nw. 


1.3 


935 


685.8 


17.6 




cabn. 




2.12 p.m.... 


719.0 


21.4 


46 


nw. 


1.3 


526 


719.0 


21.4 


'"46* 


nw. 


'"'"i.*3 



July 24. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 8,000 m.; at 
maximum altitude, 7,450 m. 

Cloudiness decreased from 8/10 St.-Cu. from the southwest and 1/10 A. -St. and 
Ci.-St., direction indeterminable, at the beginning of the flight to 2/10 St. and 1/10 
A.-St. and Ci.-St. from the west at 6.30 a. m. The degree of cloudiness varied but 
slightly thereafter. 

Low pressure was central over Ontario and northern Lake Huron. Pressure was 
high off the south Atlantic coast. 

July 25. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 8,300 m.; 
at maximum altitude, 8,000 m. 

There were a few Ci.-Cu. and Cu. both from the west; altitude of Cu. about 1,600 m. 

Pressure was low over Quebec and high from the Dakotas to Texas. 

July 26. — One captive balloon was used; capacity, 22.4 cu. m. Wfre out, 2,100 m. 

There were about 7/10 Cu. from the southwest. 

A lai^e high, central over the Mississippi Valley, covered the Middle and Eastern 
States. Pressure was low over the lower St. Lawrence Valley. 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Id. 


Date and hour. 


Prea- 
sure. 

mm. 

720.8 

720.4 

720.4 

720.4 

720.3 

719.8 
719.7 
719.7 
719.7 
719.7 
719.6 

719.3 
719.2 
719.1 
719.1 

720.9 
720.8 
720.8 
720.8 
720.7 
720.7 
720.6 

718.8 
718.8 
718.8 
718.8 
718.8 


Tem- 
Se. 


Rel. 
hum. 


Wind. 


Height 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 


Wli 




Direc- 
tion. 


Veloc- 
ity. 


Direc- 
tion. 


Veloc- 
ity. 


1911. 
July 27: 

1.40 p.m.... 

3.35 p. m 

3.53 p. m 

4.07 p.m.... 

4.17 p.m.... 
July 28: 

1.33 p. m 

1.55 p. m 

2.06 p. m 

2.16 p.m.... 

2.23 p.m.... 

2.30 p.m.... 
July 29: 

11.27 a.m... 

11.39 a.m... 

12.00m 

12.10 p.m... 
July 30: 

1.36 p. m 

1.43 p.m.... 
1.45 p.m.... 
1.53 p. m — 
2.13 p. m 

2.18 p.m.... 
2.27 p. m 

July 31: 

1.23 p. m.... 
1.47 p.m.... 
2.03 p. m.... 
2.11p.m.... 
2.16 p. m.... 


•c. 

24.8 
23.1 
23.0 
23.5 
23.4 

24.8 
25.0 
24.8 
24.6 
25.2 
24.9 

28.2 
28.2 
28.9 
28.4 

25.0 
25.0 
25.0 
24.8 
24.7 
24.8 
24.2 

27.6 
27.6 
27.4 
27.1 
27.0 


\ 

51 
51 
49 

47 

44 

40 
38 
38 
36 
33 

31 
31 
32 
30 

56 
56 
56 
57 
57 
62 
GO 

62 
48 
52 
53 
53 


e. 
e. 
e. 
e. 
& 

n. 

ne. 

n. 

n. 

nw. 

n. 

W8W. 

8W. 

BW. 

wnw. 

wnw. 
sw. 

8W. 

r- 

ese. 

8. 
WBW. 

Bse. 

8. 

ene. 
ene. 


m.p.». 

5.4 
4.9 
4.9 
5.4 

2.2 
3.1 
2.2 
2.7 
2.7 
2.7 

5.4 
3.6 
3.6 
4.0 

3.2 
3.5 
3.5 
; 2.9 
2.0 
2.0 
3.0 

3.8 
3.4 
2.2 
2.2 
2.6 


m. 

526 
1,242 
1,536 
1,011 

526 

526 

2,410 

1,684 

1,437 

939 

526 

526 
1,860 
1,090 

526 

526 
1,114 
1.187 
1.774 
1,383 
1,069 

626 

526 

2,231 

1,344 

926 

526 


mm. 

720.8 

663.1 

640.3 

681.2 

720.3 

719.8 
576.8 
629.2 
647.7 
686.5 
719.6 

719.3 
617.8 
674.6 
719.1 

720.9 
673.6 
668.0 
623.6 
652.8 
677.3 
720.6 

718.8 
589.4 
654.4 
686.8 
718.8 


•c. 

24.8 
15.5 
12.1 
17.6 
23.4 

24.8 
8.8 
13.2 
15.5 
19.9 
24.9 

28.2 
15.6 
21.5 
28.4 

25.0 
17.4 
17.9 
12.6 
15.2 
19.8 
24.2 

27.6 
11.3 
17.3 
21.4 
27.0 


\ 

63 
73 
68 
47 

44 

'"33" 
31 

"36" 
56 

"m 

62 


e. 
e. 
e. 
e. 
e. 

n. 

calm. 

n. 

n. 

calm. 

n. 

W8W. 
WBW. 

aw. 
wnw. 

wnw. 

8W. 
8W. 

w. 

8W. 

SBW. 
8. 

W8W. 

n. 
e. 
e. 
ene. 

1 


m.p.*. 
6.8 
8.0 
11.1 
8.2 
5.4 

2.2 

• ■ • -^j 
5.4 

■■'■4.0 
3.2 

""*"3.'6 
3.8 

■■"2.5 



July f 7.— Three kitee were used; lifting surface, 25.8 sq. m. Wire out, 2,100 m.; 
at maximum altitude, 1,600 m. 

There were from 3/10 to 7/10 Cu . , of which the upper layer was moving from the west- 
southwest and the lower layer from the east-northeast. 

High pressure, central over New York, covered the eastern United States. Pres- 
sure was relatively low off the South Atlantic coast. 

July 28. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

There were 1/10 Cu. from the north, and a few Ci. near the north horizon. 

A ridge of high pressure extended from Maine southwestward. Pressure was low 
off the Middle Atlantic coast. 

July 29. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 1,800 m. 

There were 6/10 to 3/10 Ci.-Cu., and 1/10 to 5/10 Cu., all from the west. 

Pressure was low over Maine and high over North Carolina. 

July SO. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,150 m. 

There were 1/10 A.-St., direction indeterminable, 2/10 to 6/10 St. and St.-Cu. from 
the east-southeast, and 2/10 to 4/10 Cu. from the west. 

Pressure was low over the Dakotas and high over West Virginia. 

July SI. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 1,800 m. 

There were 5/10 Cu., direction, north -northeast to east-northeast. 

Low pressure was central over northwestern Iowa and high pressure over the Middle 
and South Atlantic States. 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Date and hour. 








Wind. 








1 Wind. 




Pres- 
sure. 


Tem- 


Rel. 
hum. 






Height. 


Pres- 
sure. 


Tem- 


Rel- 
hum. 








Direc- 


Veloe- 


Direc- 


Veloo- 










tion. 


ity. 










tion. 


ity. 


1911. 
















1 




^sifiiffht^ 


mm. 


•c. 


% 




m.p.8. 


m. 


mm. 


"C. 


\\.. 


m. p. t. 


8.12 a. m 


718.1 


20.8 


88 


se. 


7.2 


526 


718.1 


2Q.B 


7.2 


8.16 a.m.... 


718.1 


21.1 


88 


se. 


7.2 


862 


690.7 


18.8 


67 se. 


11.7 


8.49 a.m.... 


718.1 


21.6 


86 


se. 


7.6 


1,238 


661.3 


18.8 


56 


se. 


8.6 


10.07 a.m.... 


718.1 


23.9 


76 


se. 


8.5 


1,542 


638.4 


16.3 


64 


sse. 


4.1 


10.20 a.m.... 


718.1 


24.0 


73 


se. 


9.8 


1,058 


675.4 


20.5 


52 


sse. 


5.9 


10.40 a.m.... 


718.1 


24.6 


70 


se. 


8.5 


865 


690.7 


18.8 


84 


se. 


13.5 


10.45 a.m.... 


718.1 


24.6 


70 se. 


8.9 


526 


718.1 


24.6 


70 


se. 


8.9 


Second fUffkt- 
























2.34 p.m.... 


717.3 


27.7 


52 


se. 


8,0 


526 


717.3 


27.7 


52 


se. 


8.0 


2.40 p.m.... 


717.2 


27.8 


51 


se. 


6.3 


790 


696.2 


23.3 


66 


se. 


8.1 


3.24 p.m.... 


716.9 


28.6 


50 


se. 


7.2 


1,191 


664.7 


19.5 


67 


se. 


8.6 


3.56 p. m 


716.8 


28.1 


51 


se. 


7.2 


1.560 


636.0 


14.9 


74 


sse. 


8.7 


4.13 p.m.... 


716.7 


28.3 


49 


se. 


6.7 


1,844 


616.6 


13.5 


69 


8. 


9.7 


5.24 p.m.... 


716.2 


27.6 


50 


se. 


8.5 


526 


716.2 


27.6 


50 


se. 


8.5 


Aug. 2: 
























1.04 p.m.... 


718.3 


28.0 


50 


sse. 


7.2 


526 


718.3 


28.0 


60 


sse. 


7.2 


2.10 p.m.... 


718.0 


28.2 


51 


sse. 


6.4 


947 


684.6 


22.1 


57 


s. 


8.0 


2.24 p.m.... 


717.9 


28.0 


53 


sse. 


6.4 


1,400 


649.6 


18.5 


74 


8. 


8.2 


3.15 p. m 


717.7 


27.4 


64 


8. 


• 4.5 


1,647 


631.0 


16.2 


80 


8SW. 




3.33 p.m.... 


717.7 


27.2 


57 


s. 


3.6 


526 


717.7 


27.2 


. *7 


S. 


■"3."6 


Aug. 3: 
























11.17 a.m.... 


719.6 


22.8 


90 


se. 


5.4 


526 


719.5 


22.8 


90 


se. 


5.4 


11.32 a.m.... 


719.6 


24.2 


82 


se. 


5.8 


883 


690.6 


19.2 


96 


se. 


10.4 


11.44 a.m.... 


719.6 


24.5 


81 


se. 


7.6 


1,301 


667.9 


17.0 


80 


sse. 


14.0 


11.54 a.m.... 


719.4 


24.6 


80 


se. 


8.0 


1,535 


640.0 


16.7 


66 


s. 


14.0 


1.13 p.m.... 


718.9 


26.8 


66 


se. 


8.9 


2,545 


567.7 


9.5 




s. 




1.48 p.m.... 


718.7 


26.6 


65 


ese. 


5.4 


526 


718.7 


26.6 


"'65' 


ese. 


""6*4 



Aiiffust 1. — ^Firat flight: Six kites were used; lifting surface, 39.8 sq. m. Wire out, 
4,000 m.; at maximum altitude, 3,700 m. 

There were 5/10 to 7/10 low St. moving rapidly from the southeast; altitude, 800 m. 
Second flight: Six kites were used; lifting surface, 43.2 sq. m. Wire out, 4,000 
m.; at maximum altitude, 3,000 m. 

There were 4/10 to 7/10 Cu. and St.-Cu. from the south. 

Pressure was high ofl the New England coast. I^ow pressure was central over 
Wisconsin. 

August 2. — Four kites were used; lifting surface, 25.7 sq. m. Wire out, 2,400 m.; 
at maximum altitude, 1,700 m. 

The sky was about 7/10 overcast with Ci. and A.-Cu. from the west and St.-Cu. from 
the south. 

Low pressure was central north of Lake Superior. Pressure was high off the coast 
of Maine. 

August S. — Five kites were used; lifting surface, 34.0 sq. m. Wire out, 4,150 m.; 
at maximum altitude, 3,500 m. 

There were 6/10 clouds consisting of Ci.-Cu. from the northwest, Cu. from the south, 
and St. from the southeast; altitude of St., 1,300 m. 

Pressure was high along the New England coast and low over Nebraska, with a 
secondary depression over Ohio. 
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On Mount Weather, Va., 626 m. 




At different heig 


titsab< 


>Te sea. 
Wii 




Date and hour. 








Wind. 








Id. 




Pres- 
sure. 


Tem- 
ture. 


Eel, 
hum. 


Direc- 


Veloc- 


Height. 


Prea- 
sure. 


Tem- 
lure. 


Rel. 
hum. 








Direc- 


Veloc- 











tion. 


ity. 










Uon. 


ity. 


1911. 






















Aug. 4: 


mm. 


•c. 


% 




m* 2)* 9, 


m. 


mm. 


•c. 


% 




m. p. «. 


3.06 p. m. . . 


716.8 


25.2 


70 


sse. 


16,8 


526 


716.8 


2&2 


70 


sse. 


6.8 


3.17 p.m... 


716.7 


26.7 


64 


sse. 


6.4 


2,103 


600.5 


12.7 




ssw. 




3.38 p.m.. . 


716.6 


24.6 


73 


8. 


5.6 


1,664 


628.4 


16.1 




sw. 




3.52 p. m. . . 


716.6 


25.1 


72 


se. 


6.8 


1,129 


668.9 


19.5 


:::::: 


se. 




3.67 p. m. . . 


716.6 


25.1 


73 


s. 


6.0 


626 


716.6 


25.1 


73 


s. 


'""6.'6 


Aug. 5: 
























11.25 a.m.... 


716.9 


20.9 


95 


e. 


3.1 


626 


716.9 


20.9 


95 


e. 


3.1 


11.45 a.m.... 


716.8 


20.6 


96 


e. 


2.2 


2,162 


892.1 


14.6 




ciUm. 




11.61a.m.... 


716.8 


20.7 


96 


eae. 


2.7 


1,735 


622.6 


14.6 


...v.'. 


calm. 




12.07 p. m. . . 


710.8 


21.0 


96 


ene. 


2.7 


626 


716.8 


21.0 


96 


ene. 


"""i'? 


Aug. 6: 






















. 


10.26 a.m.... 


718.3 


20.6 


91 


e. 


3.6 


526 


718.3 


20.6 


91 


e. 


3.r. 


10.60 a.m.... 


718.3 


21.0 


89 


ese. 


2.7 


1,704 


625.9 


14.2 




ese. 




11.00 a.m.... 


718.3 


21.0 


89 


e. 


2.7 


936 


685.0 


17.5 


.'.'.'.'.'. 


e. 


.. 


11.17 a. m.... 
Aug. 7: 

1.20 p.m... 


718.3 


21.0 


89 


e. 


2,7 


626 


718.3 


21.0 


89 


e. 


2.7 


717.1 


24.4 


76 


se. 


6,7 


626 


717.1 


24.4 


76 


se. 


6.7 


2.05 p.m... 


716.8 


24.7 


63 


ese. 


6.7 


960 , 682.9 


20.3 


62 


se. 


8.9 


4.05 p.m... 


716.5 


25,3 


68 


ese. 


7.6 


1,088 671.8 


19,5 


74 


sse. 


6.5 


4.23 p. m. . . 


716.4 


25.0 


63 1 ese. 


7.-6 


1,334 652.7 


16.6 


91 


sse. 


9.4 


4.29 p. m. . . 


716.4 


25.0 


64 


ese. 


6.7 


1,048 1 674.8 


18.7 


80 


sse. 


10.8 


4.38 p.m... 


716,4 


26.1 


63 


ese. 


8.5 


906 1 686.0 


21.0 


73 


se. 


11.7 


4.43 p.m... 


716.4 


24.8 


61 


se. 


8.0 


626 


716.4 


24.8 


61 


se. 


8.0 



AngiLst 4. — One captive balloon was used ; capacity, 22.4 cu. m. Wire out, 2,200 m . 

There were 4/10 Cu. and St.-Cu. from the southwest and 4/10 A.-St. from the south- 
east. 

Pressure was low over Minnesota and eastern North Dakota and high off the New 
England coast with a secondary crest over southern Virginia. 

AugiLst 5. — One captive balloon was used; capacity, 22.4 cu. m. 

The sky was covered with St. whase lower strata moved from the southeast until 
11 .45 a. m. , and from the east-northeast thereafter, no motion was apparent in the higher 
strata. At noon St.-Cu., moving slowly from the west, was seen through a rift in the 
St. The balloon entered clouds at an altitude of 1,450 m. Light rain fell from 11.45 
a. m. until noon. 

Pressure was relatively low off the South Carolina coast and west of the Miwissippi, 
and was relatively high from Mississippi to West Virginia and from Maryland to New 
England. 

August 6. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 1,650 m. 

There were 10/10 St.-Cu. from the east. The base of the clouds was about 500 m. 
above the ground. 

Low pressure was central off the Carolina coast. Pressure was high off the New 
England coast. 

Au>ffU8t 7. — Five kites were used; lifting surface, 34.0 sq. m. Wire out, 3,000 m.; 
at maximum altitude, 1,200 m. 

There were 2/10 to a few Cu. from the southeast. 

Pressure was high from Maine to Louisiana and low over Minnesota. 
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On Mount Weather^ Va., 526 m. 




At differ 


Date and hour. 








Wind. 








Pr». 


Tern- 


Rel. 






Height. 


Pres- 










sure. 


hum. 


Direc- 


Veloc- 




sure. 










tion. 


ity. 






1911. 














Aug. 8: 


mm. 


•c. 


\ 




m.p.t. 


m. 


mm. 


6.39 a.m.... 


716.0 


19.6 


s. 


6.7 


526 


716.0 


6.50 a. m.... 


716.1 


19.8 


88 


s. 


6.7 


807 


603.3 


7.17 a.m.... 


716.1 


19.8 


88 


s. 


5.4 


1,247 


658.8 


8.52 a.m.... 


716.0 


21.1 


90 


ese. 


4.9 


834 


691.2 


8.57 a. m 


716.0 


20.8 


91 


ese. 


5.4 


526 


716.0 


Aug. 9: 
















6.23 a.m.... 


716.1 


22.0 


81 


wnw. 


5.8 


526 


716.1 


6.32 a. m.... 


716.0 


22.2 


78 


nw. 


6.7 


900 


686.1 


7.14 a.m.... 


716.1 


22.6 


78 


nw. 


5.4 


1,452 


644.0 


8.05 a.m.... 


716.3 


22.7 


79 


nw. 


6.3 


1,973 


606.2 


8.38 a.m.... 


716.6 


23.6 


82 


nnw. 


5.4 


2,473 


571.4 


8.55 a.m.... 


716.6 


23.6 


82 


nw. 


- 6.0 


2,079 


598.6 


9.22 a.m.... 


716.6 


24.0 


83 


nnw. 


7.8 


1,232 


660.9 


9.36 a. m-... 


716.7 


24.4 


83 


nnw. 


7.6 


780 


696.3 


9.38 a. m 


716.7 


24.6 


83 


nnw. 


8.5 


526 


716.7 


Aug. 10: 
















First flight- 
1.23 p. m. .. 
















719.6 


28.4 


55 


se. 


2.7 


528 


719.6 


1.42 p.m.... 


719.7 


28.9 


53 


se. 


3.6 


2,506 


572.9 


1.54 p.m.... 


719.7 


28.8 


52 


se. 


2.7 


2,033 


605.7 


2.04 p.m .. 


719.7 


28.9 


52 


se. 


2.2 


1,607 


636.4 


2,17 p.m.... 


719.7 


29.0 


52 


se. 


2.7 


1,093 


675.0 


2.25 p.m 


719.7 


29.2 


51 


se. 


2.7 


526 


719.7 







Wind. 


Tem- 


Rel- 
hum. 






Stte. 


Direc- 


Veloc 






tion. 


ity. 


•c. 


% 




m. p. *. 


19.6 


88 


s. 


6.7 


20.6 


77 


sw. 


9.6 


17.8 


84 


wsw. 


7.4 


21.5 


77 


sw. 


8.5 


20.8 


91 


ese. 


5.4 


22.0 


81 


wnw. 


5.8 


23.1 


57 


nnw. 


13.3 


20.5 


54 


nnw. 


7.9 


14.6 


69 


nnw. 


6.3 


11.6 


66 


n. 


8.5 


14.2 


70 


nnw. 


8.0 


20.4 


61 


nnw. 


11.6 


21.6 


65 


nnw. 


14.1 


24.6 


83 


nnw. 


8.5 


28.4 


55 


se. 


2.7 


14.1 




n. 




17.5 




nnw. 





20.0 




nnw. 




23.2 




calm. 




29.2 


51 


se. 


2.7 



August 8. — Six kites were used; lifting sur^e, 40.8 sq. m. Wire out, 3,800 m.; at 
maximum altitude, 2,000 m. 

There were about 9/10 A.-Cu. and St.-Cu., from the west-northwest. About 1/10 
St. from the south and southeast, passed under the kites between 8.45 and 8.50 a. m. 

Pressure was low over the Lake region, and was high off the northern and middle 
Atlantic coast. 

August 9. — Six kites were used; lifting surface, 39.8 sq. m. Wire out, 3,800 m., at 
maximum altitude, 3,000 m. 

There were 2/10 Ci.-St. from the west-northwest and 1/10 St.-Cu. from the north- 
northwest near the beginning of the flight. After 7 a. m. there were a few Ci.-Cu. from 
the southwest and a few Gi-St. from the west-northwest. There was light haze. 

Pressure was low over the lower St. Lawrence Valley and high over the Ohio Valley. 

August 10. — First flight: One captive balloon was used; capacity, 22.4 cu. m. 
Wire out, 2,100 m. 

There were 5/10 to 3/10 Ci.-St. from the northwest. 

At 8 a. m. pressure was low over the Gulf of St. Lawrence and the middle Mississippi 
Valley and high over North Dakota. 
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On Mdtmt WMtHer, Va., 525 ni. 




At different heights ahoT© sea. 




Dale ttod bour. 








Wind. 










Wind. 






Ton- 
perftr 


Rd. 
Eium^ 


Dlreo- 


veloo- 


He[eht. 


sure. 


Ton- 


KuL 
huia. 








Bireo- 


Veloc- 










Uon. 


lly^ 










tion. 


ity. 


mh 
























Aug. 10-11: 
























Second fligU- 


mm. 


•c. 


\ 




m. p. t. 


m. 


mm. 


•a 


% 




m. p, i. 


7.15 p. m 


718.7 


26.6 


se. 


4.0 


526 


718.7 


28.6 


54 


se. 


4.0 


7.33 p.m.... 


718.8 


26.4 


54 


sse. 


4.0 


1,299 


658.4 


22.8 




cahn. 




7.42 p. m 


718.8 


26.1 


56 


sse. 


4-0 


1,784 


622.7 


20.6 





calm. 




8.17 p.m.... 


718.9 


26.2 


44 


sse. 


4.9 


2,271 


688.7 


16.0 








8.53 p. m 


719.0 


26.4 


41 


sse. 


4.9 


2,242 


590.5 


16.7 




cahn. 




9.00 p. m 


719.0 


26.3 


41 


sse. 


5.4 


2,239 


590.5 


16.1 




calm. 




9.57 p. m 


719.2 


25.6 


48 


s. 


5.4 


2,161 


595.8 


16.2 




calm. 




10.14 p.m.... 


719.2 


25.5 


49 s. 


5.4 


2,160 


595.8 


15.8 




calm. 




10.58 p.m.... 


719.2 


25.3 


51 ! S, 


5.4 


2,160 


595.8 


16.1 




calm. 




11.50 p.m.... 


719.0 


25.4 


50 ssw. 


5.4 


1,985 


606.3 


17.0 








Aug. 11: 

12.00 m 


719.0 
718.9 


26.4 
25.4 


59 
58 


ssw. 
ssw. 


5.4 
5.4 


1,711 
923 


628.1 
687.3 


19.0 
25.0 








12.10 a.m.... 




sw. 




12.33 a.m.... 


718.8 


25.2 


58 


ssw. 


5.4 


526 


718.8 


25.2 


"ss' 


ssw. 


" " "5.'4 


Aug. 11: 
First fliffht {in- 














































strament in 
























head kite)- 
























1.26 a.m.... 


718.6 


24.7 


60 


ssw. 


4.5 


526 


718.6 


24.7 


60 


ssw. 


4.5 


1.42 a.m.... 


718.6 


25.0 


58 


sw. 


4.5 


940 


685.7 


23.7 


47 


sw. 


12.6 


2.44 a. m.... 


718.6 


24.9 


62 


vrsw. 


4.5 


1,120 


671.6 


22.6 


41 


wsw. 


7.6 


3.17 a.m.... 


718.6 


24.6 


63 


wsw. 


4.0 


1,265 


660.6 


21.6 


39 


wsw. 


7.6 


3.39 a. m 


718.6 


24.4 


64 


w. 


4.5 


1,389 


651.7 


22.0 


17 


wsw. 


6.0 


4.34 a, m.... 


718.6 


23.9 


67 




3.2 


758 


700.0 


27.7 


21 


wsw. 


6.5 


Instrument In 
























secondary 
























klte- 
























3.11a.m.... 


718.6 


24.7 


63 


wsw. 


4.0 


825 


604.7 


25.2 




wsw. 




5.03 a.m.... 


718,6 


24.1 


65 


wsw. 


2.7 


709 


704.0 


28.6 




wsw. 




5.21a.m.... 


718.6 


24.5 


63 


wsw. 


4.9 


1,148 


670.0 


25.3 




wsw. 




5.28 a. m 


718.6 


24.6 


62 


wsw. 


4.0 


802 


696.6 


27.5 




wsw. 




5.55 a. m 


718.6 


24.2 


65 


wsw. 


3.6 


526 


718.6 


24.2 


"65' 


wsw. 


"i'e 


Aug. 11: 
Second flight- 
























8.08 a.m.... 


718.5 


25.4 


59 


wsw. 


7.6 


526 


718.5 


25.4 


59 


wsw. 


7.6 


8.15 a. m ... 


718.5 


25.4 


59 


wsw. 


7.6 


834 


604.0 


26.4 


42 


w. 


10.4 


8.26 a. m.... 


718.5 


25.2 


63 




7.6 


1,149 


669.7 


25.1 


36 


wnw. 


11.7 


9.22 a. m 


718.5 


26.0 


61 


w. 


7.6 


1,599 


636.2 


20.9 


30 


wnw. 


7.6 


9.43 a. m.... 


718.4 


26.8 


61 


w. 


6.3 


2,440 


576.4 


11.9 


42 


wnw. 


12.6 


10.40 a.m.... 


718.3 


29.3 


53 


wsw. 


4.5 


3,124 


531.0 


4.7 


56 


nw. 


10.0 


11.33 a.m.... 


718.1 


30.0 


49 


sw. 


4.5 


2,620 


564.3 


10.2 


56 


wnw. 


7.8 


12.08 p.m... 


718.0 


30.8 


49 


wsw. 


4.5 


2,067 


602.5 


16.3 


51 


wnw. 


12.2 


1.02 p. m... 


718.0 


32.1 


47 


wsw. 


3.1 


1,492 


644.0 


22.9 


53 


wnw. 




1,10 p. m... 


717.9 


32.3 


46 


wsw. 


4.5 


1,015 


679.8 


26.1 


50 


wnw. 




1.39 p.m... 


717.6 


33.0 


45 


wsw. 


2,7 


526 


717.6 


33.0 


45 


wsw. 


■ "2.'7 





- . 


. 





- . - 


_ 


— - 














. 



Second flight: One captive balloon was used, capacity 22.4 cu. m. Wire out, 
1,750 m. 

A few Gi. from the west-northwest were present until 11 p. m. The sky was cloud- 
less thereafter. 

At 8 p. m. of the 10th pressure was low over the Gulf of St. Lawrence and the middle 
Mississippi Valley and high over North Dakota and off the South Atlantic States. 

August 11. — First flight: Four kites were used; lifting surface, 27.2 sq. m. Wire out 
2,800 m.; at maximum altitude, 1,400 m. 

The sky was cloudless until 5.30 a. m., when a few St.-Cu. from the west-southwest 
appeared. 

Second flight: Seven kites were used; lifting sur&ice, 46.1 sq. m. Wire out, 5,000 
m.; at maximum altitude, 4,400 m. 

There were a few Ci.-St., direction doubtful, after 10.00 a. m. At 8 a. m. pressure 
was high over eastern North Dakota. Centers of low pressure were over the Gulf of 
Mexico and New York. 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 
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Aug. 12: 


mm. 


•c. 


% 




m.p.9. 


m. 


mm. 


•c. 


\ 




m. p. t. 


8.48a. m.... 


721.4 


20.2 


76 


nnw. 


2.2 


626 


721.4 


20.2 


nnw. 


2.2 


e.04a. m.... 


721.5 


19.8 


76 


n. 


1.8 


1,947 


611.3 


18.1 




wnw. 




9.26 a.m.... 


721.6 


20.6 


72 


se. 


2.2 


1,650 


632.9 


19.1 




nw. 




9.37 a.m.... 


721.6 


20.7 


72 


nne. 


2.7 


i;453 


647.6 


14.6 




nw. 




9.50 a.m.... 


721.7 


21.1 


60 


e. 


3.1 


1,300 


659.5 


15.3 




nw. 





10.00 a.m.... 


721.7 


21.4 


68 


e. 


3.1 


967 


686.6 


18.1 




calm. 




10.06 a.m.... 


721.8 


21.7 


67 


ese. 


3.1 


936 


688.4 


16.8 




calm. 




10.11a.m.... 


721.8 


21.7 


67 


ene. 


2.7 


626 


721.8 


21.7 


67 


ene. 


2.7 


Aug. 13: 
























8.47 a.m.... 


720.5 


21.8 


86 


wsw. 


1.3 


526 


720.6 


21.8 


85 


wsw. 


1.3 


8.56 a. m 


720.5 


22.4 


81 


wsw. 


1.3 


1,436 


648.6 


17.7 




nw. 




9.20 a.m.... 


720.6 


22.6 


82 


w. 


3.6 


891 


691.1 


19.7 




nw. 




9.27 a.m.... 


720.6 


23.4 


73 


w. 


3.6 


626 


720.6 


23.4 


73 


w. 


3.6 


Aug. 14: 
























8.29 a.m.... 


719.3 


21.7 


86 


wnw. 


6.7 


626 


719.3 


21.7 


86 


wnw. 


6.7 


8.44 a.m.... 


719.4 


21.6 


88 


Mmw. 


7.2 


1,002 


681.0 


20.6 


66 


nw. 


10.4 


9.24 a.m.... 


719.4 


21.4 


90 i nw. 


6.3 


1,379 


661.9 


17.5 


66 


nnw. 


9.9 


9.57 a. m — 


719.5 


22.3 


92 


nw. 


7.2 


2,186 


692.8 


10.6 


68 


nnw. 


7.2 


10.57 a. m 


719.4 


22.6 


84 


nnw. 


9.8 


2,676 


668.4 


5.9 


86 


nnw. 


12.2 


11.28 a.m.... 


719.3 


22.6 


74 


nw. 


8.9 


2,389 


680.5 


9.8 


78 


nw. 


9.2 


11.51a.m.... 


719.2 


22.1 


77 


nw. 


6.7 


1,678 


629.2 


16.3 


69 


wnw. 


13.9 


12.04 p.m.... 


719.2 


22.0 


81 


nw. 


3.6 


1,283 


668.9 


18.3 


61 


nw. 


12.7 


12.10 p.m.... 


719.2 


22.0 


81 


nw. 


3.6 


818 


696.4 


19.9 


66 


nw. 


8.9 


12.13 p.m.... 


719.2 


22.6 


79 


nw. 


3.2 


626 


719.2 


22.6 


79 


nw. 


3.6 


Aug. 15: 
























11.32 a.m.... 


713.9 


24.0 


73 


wsw. 


4.6 


626 


713.9 


24.0 


73 


wsw. 


4.6 


11.40 a.m.... 


713.9 


24.6 


71 


wsw. 


5.4 


861 


687.9 


21.2 




wsw. 




11.52 a. m.... 


713.8 


24.1 


74 


wsw. 


6.4 


1,294 


663.4 


18.4 




w. 




12.11 p.m.... 


713.8 


24.2 


73 




6.4 


1,828 


614.0 


15.1 




w. 




12.50 p.m.... 


713.7 


23.8 


73 


wsw. 


6.4 


2,496 


566.9 


8.0 




w. 




1.00 p.m.... 


713.7 


23.8 


72 




4.9 


3,009 


632.5 


6.1 




w. 




1.33 p.m 


713.6 


23.8 


73 




6.8 


2,276 


581.9 


10.2 




w. 




1.46 p.m.... 


713.6 


23.8 


73 




6.4 


1,694 


623.1 


16.3 




w. 




1.58 p.m.... 


713.5 


23.8 


71 


wsw. 


6.4 


1,369 


647.6 


17.6 




w. 




2.09 p. m 


713.4 


23.7 


72 


sw. 


6.4 


963 


678.6 


20.0 








2.15 p.m.... 


713.4 


23.4 


74 


8W. 


7.2 


626 


713.4 


23.4 


74 


sw. 


7.2 



AtigiLSt 12. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,550 m. 

There were 10/10 St.-Cu. from the northwest; base about 1,250 m. altitude. The 
balloon entered St.-Cu. at 8.54 and dropped below them at 9.38 a. m. 

High pressure was central over Lake Huron. Pressure was relatively low over 
North Carolina, and was low over Newfoundland and the Gulf of Mexico. 

August IS. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 1,900 m. 

There were 4/10 to 7/10 A.-Cu. from the west. Sheets of fog were rising from the 
Loudoun Valley. 

Pressure was high over the eastern United States, and was low over Newfoundland. 

August 14. — Seven kites were used; lifting surface, 46.1 sq. m. Wire out, 5,600 m. ; 
at maximum altitude, 5,000 m. 

There were about 8/10 A.-Cu. until 10 a. m. and about 9/10 A.-Cu. and St.-Cu. from 
the northwest thereafter. Light rain fell from 11.30 to 11.50 a. m. 

Low pressure was over Texas. Pressure was high over the Soutt Atlantic States. 

August 15. — Five kites were used; lifting surface, 33.5 sq. m. Wire out, 4,500 m.: 
at maximum altitude, 4,200 m. 

There were 6/10 to 10/10 St.-Cu. from the west-southwest until 11.50 a. m. and from 
the west thereafter; altitude, 2,500 m. There were 3/10 to 2/10 A.-Cu. from the weet 
befpre 11.50 a. m. Light rain fell at intervals after 12.36 p. m. 

Pressure was low over Lake £rie and high over Iowa and off the Florida coast. 
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Results of free air observations. 



Date and hour. 



1911. 
Aug. 16: 
First flight— 

7.09 a.m... 
7.15 a.m... 
7.24 a.m... 
7.30 a. m... 

7.35 a.m... 
7.54 a.m... 
8.15 a.m... 

8.36 a.m... 
8.56 a.m... 
9.04 a. m... 
9.23 a.m... 
9.31a.m... 

Second flight— 
9.5Sa.m... 

10.06 a.m... 

10.15 a.m... 

10.24 a.m... 

10.36 a. m . . . 

10.52 a.m... 

11.18a.m... 

11.45 a.m... 

11.50 a.m... 

11.52 a.m... 

12.0^ p.m... 

12.17 p.m... 

12.21 p.m... 
Third flight- 

12.50 p.m.. 

12.56 p.m.. 

1.10 p. m. . 
1.19 p. m. . 
1.34 p. m.. 
1.56 p. ra. . 
2.22 p.m.. 
2.56 p. m . . 
3.12 p. m. . 
3.22 p. m . . 
3.32 p. m . . 
3.39 p. m . . 



On Mount Weather, Va., 626 m. 




At different heights above sea. 










Wind. 








Wind. 


Pres- 
sure. 


Tem- 
pera- 
ture. 


Rel. 
hum. 






Height. 


Pres- 
sure. 


Tem- 


Rel. 

^'™-, Direc- 




Direc- 


Veloc- 


Veloc- 








tion. 


ity. 








tion. 


ity. 


mm. 


• C. 


% 




m.p.8. 


m. 


mm. 


•c. 


% 


m.p.9. 
10.3 


713.6 


18.8 


*: 


wnw. 


10.3 


526 


713.6 


18.8 


85 wnw. 


713.6 


19.0 


85 


wnw. 




1,002 


676.2 


17.6 


67 nnw. 


24.9 


713.6 


19.4 


83 


wnw. 


"12.5 


1,510 


636.2 


14.1 


41 nnw. 


21.6 


713.6 


19.5 


83 


wnw. 


11.6 


1,719 


620.7 


12.6 


36 nnw. 


21.6 


713.7 


19.7 


83 


vmvr. 


12.1 


2,068 


595.7 


13.7 


23 nnw. 


20.8 


713.7 


20,3 


79 


wayr. 


13.9 


2,810 


545.4 


11.1 


13 nnw. 


19.2 


713. 7 


20.8 


78 


wnw. 


11.6 


3,233 


518.4 


7.6 


10 nnw. 


18.7 


713.9 


21.2 


74 


wnw. 


12.1 


2,673 


554.6 


11.6 


9 nnw. 


17.7 


713.9 


21.7 


73 


wnw. 


13.9 


2,043 


597.5 


16.3 


8 nnw. 


18.4 


713.9 


21.9 


68 


wnw. 


12.5 


l,4Sr) 


638.2 


12.9 


15 , nnw 


19.7 


714.0 


22.5 


69 


nw. 


12.6 


1,009 


675.2 


16.8 


68 1 nw. 


16.8 


714.0 


22.9 


67 


wnw. 


12.6 


626 


714.0 


22.9 


67 ■ wnw. 


12.6 


714.1 


23.6 


61 


wnw. 


11.2 


526 


714.1 


23.6 


61 wnw. 


11.2 


714.1 


23.9 


62 


wnw. 


10.7 


862 


687.1 


19.6 


64 nw. 


14.0 


714.1 


24.0 


60 


wnw. 


11.2 


1,212 


659.6 


16.4 


65 1 nw. 


16.0 


714.1 


24.3 


58 


wnw. 


11.2 


1,753 


618.9 


13.4 


44 nnw. 


20.8 


714.1 


24.5 


57 


>*'nw. 


11.2 


2,063 


596.8 


16.8 


20 1 nnw. 


17.6 


714.1 


24.9 


67 


wnw. 


13.4 


2,726 


561.7 


10.8 


nnw. 


17.6 


714.1 


25.3 


56 


nw. 


10.7 


3,129 


525.3 


6.8 


13 1 nnw. 


19.6 


714.1 


26.3 


64 


wnw. 


11.6 


2,445 


670.2 


11.5 


12 nnw. 


21.6 


714.1 


26.1 


53 


wnw. 


11.6 


2,088 


594.8 


12.6 


20 nnw. 


16.8 


714.1 


26.0 


53 


wnw. 


11.6 


1,757 


618.9 


9.3 


40 nnw. 


16.8 


714.1 


26.2 


5^^ 


wnw. 


8.9 


1,204 


660.7 


17.6 


67 1 nw. 


14.4 


714.1 


26.5 


52 


wnw. 


9.8 


904 


684.0 


21.7 


61 1 nw. 


14.4 


714.1 


26.6 


55 


nw. 


8.0 


526 


714.1 


26.6 


55 ] nw. 


8.0 


714.1 


27.0 


52 


wnw. 


9.8 


526 


714.1 


27.0 


52 1 wnw. 


9.8 


714.1 


27.0 


46 


wnw. 


8.9 


958 


679.9 


22.8 


49 1 nw 


12.8 


714.1 


27.3 


44 


wnw. 


9.8 


i,:tto 


647.6 


18.2 


59 nw. 


14.5 


714.0 


27.4 


42 


wnw. 


10.7 


1,766 


618.9 


14.0 


64 i nw. 


13.6 


714.0 


27.9 


38 


nw. 


9.8 


2,193 


588.2 


9.8 


62 nw. 


16.0 


713.9 


28.0 


37 


nw. 


9.8 


2,945 


537.0 


6.4 


46 1 nw. 


16.8 


713.8 


28.3 


38 


nw. 


8.9 


3,204 


520.8 


6.4 


44 1 nnw. 


18.3 


713.7 


28.2 


37 


nw. 


8.0 


2,513 


566.5 


10.3 


26 1 nnw. 


20.0 


713.7 


28.0 


39 


nw. 


8.0 


1,767 


618.9 


16.0 


48 ' nnw. 


13.3 


713.6 


28.0 


37 


nw. 


9.8 


1,378 


647.6 


19.6 


49 1 nnw. 


16.2 


713.6 


28.0 


37 


nw. 


8.9 


967 


678.9 


23.7 


42 nnw. 


16.2 


713.6 


28.0 


37 


nw. 


9.4 


526 


713.6 


28.0 


37 1 nw. 

1 


9.4 



August 16. — First flight: Four kites were used; lifting surface, 25.2 sq. m. Wire out, 
5,000 m.; at maximum altitude, 4,900 m. 

The sky was cloudless until about 8.15 a. m., when a few Cu. from the north-north- 
west appeared. 

At 8 a. m. a well-developed low was central off the coast of eastern Maine and pres- 
sure was high from the Ohio Valley to Florida. 

Second flight: Three kites were used ; lifting surface, 18.9 sq. m. Wire out, 5,200 m. ; 
at maximum altitude, 4,700 m. 

Cu. from the northwest increased from a few to 2/10. 

Third flight: Four kites were used; lifting surface, 25.2 sq. m. Wire out, 5,200 m.; 
at maximum altitude, 5,000 m. 

There were from 2/10 to a few Cu. from the northwest. A few A. -St., direction not 
determined, appeared during the latter part of the flight. 
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Onl 


fount W 


eather,Va.,626m. 
Wind. 




At differ 


ent heights above sea. 




Date and hour. 










Wind. 




Pres- 
sure. 


Tem- 
pera- 
ture. 


Tt a\ 1 




Height. 


Pres- 
sure. 


Tcm- 
ture. 


Rel- 
hum. 


Direc- 






rtei. 

^"^- Direc 


Veloc- 


Veloc- 








tion. 


ity. 










tion. 


ity. 


1911. 






















Aug. 16: 
Fourth fUffht- 


mm. 


*C. 


% 


m. p. s. 


m. 


mm. 


••c. 


% 




m. p. 9. 


4.16 p.m... 


713.5 


27.8 


39 nw. 


7.2 


526 


713.5 


27.8 


39 


nw. 


7.2 


4.24 p.m... 


713.5 


28.0 


40 nw. 


7.2 


902 


683.8 


23.9 


44 


nnw. 


11.6 


6.04 p.m... 


713.6 


27.9 


46 nw. 


4.6 


1,552 


634.6 


16.6 


67 


nw. 


11.6 


5.14 p.m... 


713.6 


27.5 


44 : nw. 


5.4 


2,070 


596.8 


12.8 


70 


nw. 


17.6 


5.31 p. m... 


713.7 


27.2 


48 : nw. 


4.5 


2,713 


552.9 


9.3 


56 


nw. 


24.8 


5.53 p. m... 


713.7 


26.8 


50 nw. 


4.5 


3,363 


511.4 


3.1 


56 


nw. 


26.7 


6.08 p. m... 


713.7 


26.7 


53 nw. 


2.7 


2,931 


538.2 


5.9 


48 


nw. 


23.5 


6.21 p. m . . . 


713.8 


26.6 


52 nw. 


2.7 


2,017 


600.7 


12.3 


85 


nw. 


16.0 


6.45 p.m... 


713.9 


26.9 


53 < n. 


3.1 


1,313 


652.5 


19.6 


63 


nw. 


9.6 


6.68 p.m... 
Fifth fl^ht— 


714.0 


25.8 


53 ' nnw. 


2.7 


526 


714.0 


25.8 


53 


nnw. 


2.7 






















7.32 p.m... 


714.0 


25.6 


54 nnw. 


3.1 


526 


714.0 


26.6 


64 


nnw. 


3.1 


7.41p.m... 


714.0 


25.6 


54 1 nw. 


2.7 


944 


680.8 


23.6. 





nw. 




7.55 p.m... 


714.1 


25.4 


55 1 nw. 


2.2 


1,297 


653.8 


19.9 




nw. 




8.05 p.m... 


714.1 


25.2 


56 nw. 


1.8 


1,532 


636.3 


17.8 




nw. 




8.36 p. m. .. 


714.3 


25.2 


55 1 wnw. 


2.7 


1,121 


667.5 


21.6 




wnw. 




8.57 p. m... 


714.4 


25.0 


65 1 wnw. 


3.6 


877 


686.5 


23.6 




wnw. 




9.21p.m... 
Aug. 16-17: 
WtxihfiigU- 


714.4 


24.4 


57 ' wnw. 


5.4 


526 


714.4 


24.4 


■57" 


wnw. 


"■*5.4 






i 
















10.10 p.m... 


714.3 


24.2 


50 wnw. 


6.3 


526 


714.3 


24.2 


50 


wnw. 


6.3 


10.18 p.m... 


714.3 


24.1 


56 wnw. 


6.3 


915 


683.3 


23.1 


56 


wnw 


14.6 


10.53 p.m... 


714.2 


24.6 


58 w. 


7.6 


1,466 


641.2 


17.2 


65 


wnw. 


12.9 


11.20 p.m... 


714.2 


24.7 


68 w. 


6.7 


2,262 


583.7 


11.6 


50 


nw. 


13.2 


11.61p.m... 
Aug. 17, 1911: 


714.2 


24.1 


59 w. 


7.6 


3,430 


506.8 


2.3 


62 


nw. 


19.0 






















12.13 a.m.... 


714.1 


23.8 


60 w. 


8.0 


2,700 


554.0 


9,1 


68 


nw. 


17.3 


12.32 a.m.... 


714.0 


24.0 


60 w. 


8.5 


1,981 


603.4 


13.9 


65 


nw. 


16.5 


12.50 a.m.... 


714.0 


24.2 


67 w. 


10.3 


1,383 


647.2 


18.9 


69 


wnw. 


16.4 


1.02 a. m. 


713.9 


24.2 


1 57 w. 


10.7 


938 


681.2 


23.3 


63 


wnw. 


15.4 


1.07 a. m. 


713.9 


24.1 


59 w. 


9.8 


626 


713.9 


24.1 


59 


w. 


9.8 



Fourth flight: Five kites were used; lifting surface, 32.0 sq. m. Wire out, 5,000 m. ; 
at maximum altitude, 4,400 m. 

A few A. -St. were observed during the early part of the flight and 1/10 Ci-Cu. dur- 
ing the latter part. Their direction of movement was not determined. For a short 
while there were a few Cu. from the northwest. 

Fifth flight: One captive balloon was used ; capacity, 22.4 cu. m. Wire out, 2,000 m. 

There was 1/10 Ci.-St., probably from the northwest, imtil 8 p. m. 

At 8 p. m. pressure was low over Nova Scotia and the middle Mississippi Valley and 
high over North Dakota. 

Sixth flight: Five kites were used; lifting surface, 33.5 sq. m. Wire out, 5,000 m.; 
at maximum altitude, 4,600 m. 

The sky was cloudless until about 1 a. m., when a few A.-Cu., from the northwest, 
appeared. 
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RenUts of free air observation*. 



Date and hour. 



1911. 

1.61 a. m.... 
2.03 a.m.... 
2.28 a.m.... 
2.45 a.m.... 

3.14 a.m.... 
3.45 a. m 

4.37 a.m.... 
Second flight— 

5.06 a. m 

5.11a.m.... 
5.24 a.m.... 

5.38 a.m.... 

5.55 a. m 

6.34 a. m — 

6.52 a.m.... 
7.06 a. m.... 

7.15 a.m.... 
Third fliffht— 

7.51 a. m.... 

8.00 a. m 

8.15 a.m.... 
8.36 a.m.... 
8.51a.m.... 
9.28 a.m.... 

9.53 a. m 

10.07 a.m.... 
10.17 a.m.... 

AuR. 18, 1911: 

6.45 a. m 

6.50 a. m 

7.14 a.m.... 

7.40 a. m 

8.20 a. m 

9.43 a.m.... 

10.17 a.m.... 

10.36 a.m.... 

11.06 a.m.... 

11.29 a.m.... 

11.36 a.m.... 

11.48 a.m.... 

11.62 a.m.... 

12.02 p.m... 

12.07 p. m... 



On Uount W«at^«r, Va.t l^-^- ^ji 



Pres- 
sure. 



Turn- 



mm. 

713.8 

713.8 

713.7 

71i3.6 

713.5 

713.4 

713.6 

713.7 
713.8 
713.8 
713.9 
714.0 
714.2 
714.4 
714.4 
714.4 

714.4 
714.4 I 
714.4 
714.6 
714.6 I 
714.5 

714.4 ' 
714.3 I 
714.3 

713.5 
713.5 
713.6 
713.4 
n3.4 , 

713.5 I 
713.6 
713.4 
713.4 
713.3 
713.2 
713.2 
713.1 
713.1 
713.1 



24.0 
24.0 
23.5 
23.3 
23.3 
23.0 
22.8 

22.0 
22.0 
21.8 
21.4 
22.1 
21.7 
22.1 
22.1 
22.1 

23.2 
23.0 
23.0 
22.8 
22.7 
23.3 
24.3 
26.3 
25.9 

18.5 
18.6 
19.2 
19.3 
20.8 
21.8 
21.8 
21.9 
22.6 
22.1 
22.2 
22.8 
23.0 
23.6 
23.8 



Wind. 



Ed. — 

Uon. 



% 
67 
69 
61 
60 
59 
60 
61 



wnw. 



65 wnw. 

64 , wnw. 

65 wnw. 
67 ; wnw. 

wnw. 



w. 



w. 



67 
63 
63 
65 

61 

61 

62 

63 I w. 

66 , w. 

63 ' w. 

62 I w. 

58 w. 

59 I w. 

90 I nw. 

91 nw. 
86 wnw. 
84 w. 

75 ' w. 

73 I w. 

76 w. 
76 I w. 

74 I w. 
78 w. 
78 I w. 
72 w. 
72 I w. 
72 w. 
70 I wsw. 



Veloc- 
ity, 



m. T). t. 
10.7 
10.7 
10.7 
11.2 
11.2 
11.6 
10.7 

11.2 
11.6 
11.2 
11.6 
11.6 
8.9 
9.4 
8.9 
8.9 

9.8 
9.8 
8.5 
8.6 
8.9 
8.6 
8.9 
8.5 
8.0 

6.3 
6.3 
4.6 
6.4 
6.3 
6.4 
3.6 
2.7 
3.6 
5.4 
6.4 
6.3 
6.3 
6.4 
6.4 



At different heights above & 



Hcipbt 



P«s- 



m. 

626 
1,076 
1,804 
2,302 
3,364 I 
2,415 i 

626 ' 



Tern- 



lUI 



hiim^ 



mm. 
713.8 
670.2 I 
616.9 
680.7 
610.9 
572.4 I 
713.6 



•c. 

24.0 
21.4 
16.9 
12.8 
3.7 
12.7 
22.8 I 



526 


713.7 


22.0 


1,024 


674.2 


21.5 


1,722 


621.7 


16.5 


2,407 


573.4 


11.1 


3,293 


515.3 


4.6 


2,422 


572.4 


9.5 


1,769 


618.8 


16.1 


1,056 


672.2 


20.6 


526 


714.4 


22.1 


526 


714.4 


23.2 


1,067 


671.2 


22.3 


1,666 


627.6 


18.4 


2,618 


666.8 


10.6 


3,413 


606.3 


2.2 


2,476 


569.6 


11.7 


1,666 


626.6 


17.4 


1,066 


670.1 


21.1 


626 


714.3 


26.9 


626 


713.6 


18.6 


816 


690.1 


20.7 


1,639 


627.0 


16.4 


2,349 


676.3 


11.0 


3,228 


618.0 


2.4 


4,306 


462.7 


-4.6 


4,916 


418.9 


-9.6 


4,148 


462.0 


-4.6 


2,942 


636.8 


5.0 


2,407 


672.6 


10.9 


1,772 


617.3 


15.6 


1,280 


663.7 


19.2 


1,136 


664.7 


17.9 


877 


686.0 


20.3 


626 


713.1 


23.8 



% 

67 
61 
49 
49 
72 
49 
61 

66 
60 
60 
63 
66 
72 
62 
68 
65 

61 
60 
60 
67 
61 
62 
62 
68 
69 

90 
67 
66 
64 
90 
86 
96 
100 
47 
40 



Wind. 



Ptreo- 



wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 

wnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 



wnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

wnw. 



nw. 

wnw. 

nw. 

wnw. 

wnw. 



w. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 



VeLoo- 



1. p. «• 

io.7 

22.7 
13.3 
13.6 
22.4 
19.0 
10.7 

11.2 
23.2 
22.4 
21.6 
23.2 
19.8 
21.2 
21.2 
8.9 

9.8 
20.8 
20.0 
26.6 
28.8 
28.8 
22.8 
16.0 

8.0 

6.3 
10.8 
16.2 
12.3 
20.6 
28.3 
27.0 
23.8 
18.4 
17.3 
13.6 
16.2 
11.8 
10.0 

6.4 



Atigust 17. — First flight: Four kites were used; lifting surface, 25.2 sq. m. Wire 
out, 5)000 m.; at maximum altitude, 4,700 m. 

There were from 4/10 to 8/10 A.— Cu. from the northwest. 

Second flight: Four kites were used; lifting surface, 25.2 sq. m. Wire out, 5,000 
m., at maximum altitude. 

A.-Cu., from the northwest, diminished from 8/10 to 3/10. After 6.45 a. m. there 
were about 2/10 Ci.-St. from the west-northwest. 

Third flight: Four kites were used; lifting surface, 25.2 sq. m. Wire out, 5,000 m., 
at maximum altitude. 

There were 3/10 to 5/10 Ci.-St. from the west-northwest and 2^0 to 4^0 A.-Cu. 
from the northwest. 

At 8 a. m. pressure was low over the Gulf of St. Lawrence and comparatively high 
over the Dakotas and the Gulf States. 

Augvat 18. — Six kites were used; lifting surface, 37. 8 sq. m. Wire out, 10,000 m.; 
at maximum altitude, 9,300 m. 

There were 9^0 St.-Cu. until 9 a. m. and 4^0 A.-Cu. and 5^0 St.-Cu., from the 
west, thereafter. Light rain fell from 10.20 to 10.40 a. m. 

Pressure was low over New Brunswick and high over Minnesota and over Florida, 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tcm- 
ture. 


Rel. 
hum. 






Height. 


Pre*, 
sure. 


Tem- 
tSe. 


Rel. 
hum. 








Direc- 


Veloc- 


Dire©. 


Veloc- 










tion. 


ity. 










tion. 


ity. 


1911. 
























Aug. 19: 


turn. 


•c. 


% 




m. p. *. 


m. 


fit HI. 


•c. 


% 




m. p. t. 


6.40 a.m.... 


714.9 


14.1 


70 


wnw. 


8.0 


526 


714.9 


14.1 


70 wnw. 


8.0 


6.45 a.m.... 


714.9 


14.1 


70 


wnw. 


7.6 


928 


681.6 


11.2 


67 nw. 


16.0 


6.58 a.m.... 


714.9 


14.4 


69 


wnw. 


8.5 


1,396 


644.4 


8.7 


75 nw. 


20.8 


7.10 a, m.... 


714.9 


14.4 


70 


wnw. 


7.6 


1,807 


613.0 


5.0 


81 


nw. 


22.4 


7.24 a.m.... 


714.9 


14.5 


70 


wnw. 


8.0 


2,504 


563.0 


6.2 


33 


nw. 


24.1 


7.37 a.m.... 


714.9 


14.6 


73 


wnw. 


7.2 


3,232 


515.0 


2.9 


17 nw. 


24.7 


8.10 a.m.... 


715.0 


15.3 


70 


wnw. 


7.6 


3,777 


481.0 




6 


nw. 


24.0 


8.53 a.m.... 


715.3 


16.6 


62 


wnw. 


8.0 


3,278 


511.4 


"o."?' 


4 


nw. 


21.6 


9.08 a.m.... 


715.3 


16.9 


61 


wnw. 


7.2 


2,775 


544.6 


2.6 


5 


nw. 


19.3 


9.23 a.m.... 


715.3 


17.1 


60 


nw. 


6.7 


2,175 


586.4 


2.4 


31 


nw. 


21.7 


9.30 a. m 


715.3 


17.2 


59 


nw. 


7.6 


1,902 


606.3 


4.1 


64 


nw. 


20.0 


9.45 a.m.... 


715.3 


17.6 


56 


nw. 


7.6 


1.201 


660.3 


8.7 


75 


nw. 


20.8 


9.52 a.m.... 


715.3 


17.9 


58 


nw. 


6.7 


999 


676.4 


11.3 


70 


nw. 


10.0 


10.03 a.m.... 


715.3 


17.7 


56 


nw. 


7.2 


526 


715.3 


17.7 


56 


nw. 


7.2 


Aug. 20: 
























1.17 p.m.... 


716.5 


20.6 


47 


se. 


1.5 


526 


716.5 


20.6 


47 


se. 


1.5 


1.38 p.m.... 


716.4 


20.2 


45 


se. 


1.7 


2,233 


585.3 


5.2 




w. 




1.48 p.m.... 


716.3 


21.2 


47 


8W. 


1.4 


1,786 


617.7 


10.0 




calm. 




2.05 p.m.... 


716.2 


21.8 


42 


w. 


1.4 


952 


681.7 


17.0 




calm. 




2.10 p. m 


716.1 


22.9 


43 


sse. 


1.6 


526 


716.1 


22.9 


"43 


sse. 


" ' i.*6 


Aug. 21: 
























1.18 p.m.... 


719.8 


22.9 


46 


eae. 


6.3 


526 


719.8 


22.9 


46 


ese. 


6.3 


1.45 p.m.... 


719.8 


22.9 


47 


ese. 


4.7 


2,524 


568.1 


5.9 





cahn. 




1.58 p.m.... 


719.7 


24.0 


48 


ese. 


3; 6 


1,842 


616.9 


10.3 




se. 





2.11p.m.... 


719.6 


22.8 


48 


eae. 


4.0 


1.367 


652.6 


14.0 


...*... 


se. 




2.18 p.m.... 


719.6 


22.9 


47 


ne. 


3.4 


927 


687.1 


18.1 




ese. 




2.25 p.m.... 


719.6 


23.6 


47 


e. 


4.9 


526 


719.6 


23.6 


"47" 


e. 


"'"4.'9 


Aug. 22: 
























9.52 a.m.... 


720.1 


21.4 


54 


se. 


2.7 


626 


720.1 


21.4 


54 


se. 


2.7 


10.02 a.m 


720.1 


20.6 


54 


se. 


3.6 


1.966 


607.8 


11.4 




ne. 




10.25 a.m.... 


720.1 


21.1 


49 


se. 


3.6 


1.454 


646.0 


13.7 




n. 




10.47 a.m.... 


720.2 


21.4 


47 


se. 


4.5 


912 


688.7 


16.4 




se. 




10.50 a. m.... 


720.2 


21.5 


48 


se. 


4.5 


526 


720.2 


21.5 


"48" 


se. 


■"4."5 



August 19,—Thiee kites were used; lifting surface, 18.9 sq. m. Wire out, 7,200 m., 
at maximum altitude. 

The sky was cloudless. 

Pressure was high over the upper Lakes and low over New Brunswick. 

August go. — One captive balloon was used ; capacity, 22.4 cu. m. Wire out, 2,000 m. 

There were 5/10 to 3/10 Cu., direction varying from west to west-southwest. 

Pressure was high over Lake Michigan and low over the Geoigia and South Carolina 
coast and over the Gulf of St. Lawrence. 

August gl. — One captive balloon was used ; capacity 22.4 cu. m. Wire out 2,200 m. 

There were 2/10 Cu. from the southeast; altitude of cloud base about 2,100 m. 

Pressure was high over the middle Atlantic States and southern New England and 
low over Manitoba. 

August ft. — One captive balloon was used ; capacity, 22.4 cu. m. Wire out, 2,000 m. 

There were a few Ci.-St. near the horizon. 

Pressure was low over the Lake region and relatively low off the North Carolina 
coast. A ridge of high pressure extended from Georgia to Massachusetts. 
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Date and hour. 



1911. 
A up. 23: 

0.39 a. m... 
fi.SOa. m... 
S.12a. m... 
9.33 a. m... 
9.45 a. m... 

9.49 a.m... 
Aug. 24: 

3.08 p. m... 
3.16 p.m... 
3.36 p.m... 

3.50 p.m... 
3.56 p. m... 

Aug. 25: 

1.36 p.m... 

1.48 p.m... 

1.59 p.m... 

2.10 p.m... 

2.15 p.m... 
Aug. 2»): 

lo.aia. m... 
10.24 a. m... 
10.34 a.m... 
10.48 a.m... 
11.00 a.m... 
11.06 a. m... 
11.09 a. m... 



On Mount Weather, Va., 526 m. 



I 

I Tern- 



I 



Wind. 



Pres- ' TejS: Rel. , 

«""• , turT ^"™- Dlrec ' Veloo- 
I Uon. : itv. 



mm. 
719. T) 
719. «i 
719.7 
719. H 
719. S 
719.8 



717.6 , 
717.6 I 
717.5 I 
717.6 
717.5 

716.4 
716.4 
716.3 
716.0 
715.9 

719.3 
719.3 
719.3 
719.3 
719.3 
719.3 
719.3 



% 

5; 

56 




20.6 

20.8 

•22.4 

23.5 

2.3.7 I 

23.7 

I 
26.2 ; 
25.4 
24.1 I 
24.1 ! 

24.5 I 

24.1 '. 

24.4 73 se. 

24.6 se. 

25.0 sso. 

24.8 sse. 

21.0 96 9G. 

21.5 I 94 s. 
21.8 , 92 I se. 

21.7 91. ne. 

21.6 94 ' ne. 
21.6 94 I ne. 
21.5 94 nne. 



53 


w. i 


5(5 


w. ' 


52 


w. ' 


53 


wnw. 


67 


calm. 


71 


nw. 


76 


0. 


79 


calm. 


70 


calm. 




se. 



i.p.». 

8.9 
9.8 
7.0 
5.8 
5.4 
4.9 

0.0 
2.7 
2.7 
0.0 
0.0 

3.6 
3.6 
3.6 
3.5 
3.4 

0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 



At different heights above sea. 



m. 
526 
807 
1.4.59 
1.107 
797 
526 

526 

1,993 

1,110 

894 

526 

526 
1,919 

1,238 
822 
526 

526 

2,137 

1.862 

1,514 

892 

680 

52() 



Pres- 
sure. 






mm. 
719.6 
696.9 

mo. 

073.5 
097. 9 
719.8 

717.6 
605.3 

671.0 ' 

688.1 ' 
717.5 

716.4 
609.3 
059.9 
692.3 
715.9 

719.3 
596.1 
615.7 

641.2 I 
689.5 . 

706.2 ; 

719.3 I 




•C. 
20.6 
•23.1 
18.2 
21.6 
2.3.2 
23.7 

26.2 
14.0 
18.1 , 
20.9 
24.5 I 
I 

24.1 ' 
13.8 
17.8; 

21.2 ! 
24.8 I 

21.0 I 

13.7 I 

17.3 

16.4 

18.1 

19.7 

21.5 



Wind. 



96 I 



94 



w. 

wnw. 
wnw. 
w^nw. 
wnw. 
wnw. 

calm. 

s. 

s. 

s. 

calm. 



sw. 
asw. 



90. 

sw. 

wsw. 

cahn. 

calm. 

n. 

nne. 



.p.*. 
8.9 
10.4 
8.4 
4.5 
8.0 
4.9 

0.0 



0.0 
3.6 



3.4 
0.9 



August 23.—Se\en kites were used; lifting surface, 44.1 sq. m. Wire out, 3,400 m.; 
at maximum altitude, 2,700 m. 

There were 2/10 to a few St.-Cu. from the west, changing to A.-Cu. from the same 
direction. 

Pressure was low over the Gulf of St. Lawrence and high over South Dakota and off 
the Carolina coast. 

August 24. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 2,000 m. 

The sky was covered with Cu. and St.-Cu. from the west-southwest, and Nb. from 
the south. Distant thunder was heard in the west-southwest at 3.13 p. m. Rain fell 
from 3.22 to 3.55 p. m. 

Pressure was high over the Lake region and off the Carolina coast, and was relatively 
low over northern Virginia and the lower Mississippi Valley. 

August 25. — One captive balloon was used ; capacity, 22.4 cu. m. Wire out, 1,800 m. 

There were 7/10 to 4/10 St.-Cu. from the west-southwest. 

Low pressure was central over North Dakota and pressure was high over the 
west central Plains. Pressure was relatively low over the Ohio valley, wi th a secondary 
depression off the New Jersey coast. 

Aug%ist 26. — One captive balloon was used ; capacity, 22.4 cu. m. Wire out, 2,200 m.* 

There were 10/10 St. from the southeast, dianging to north; cloud altitude, 1,000 to 
700 m. 

Pressure was high over Lake Erie and low over Nebraska, with a slight depression 
over Virginia. 
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On Mount Weather, Va., 626 m. 
Wind. 




At different heights above sea. 




Date and hour. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rd. 
hum. 






Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 

hum. 








Direc- 


Veloc- 


Direc- 


Veloc- 










tion. 


ity. 










tion. 


ity. 


1911. 
























Aug. 27: 


mm. 


'C. 


% 




TO. p.*. 


TO. 


mm. 


•c. 


% 




TO. p. », 


1.56 p. m 


718.6 


26.2 


77 


sse. 


6.8 


626 


718.6 


26.2 


77 


sse. 


6.8 


2.10 p.m.... 


718.6 


26.6 


76 


se. 


6.4 


804 


696.1 


21.7 


81 


sse. 


9.3 


2.31 p.m 


718.4 


26.1 


73 


sse. 


6.8 


1,203 


664.7 


18.3 


89 


sse. 


9.6 


3.06 p.m.... 


718.2 


26.8 


70 1 se. 


8.0 


1,489 


642.8 


18.3 


60 


8. 


9.6 


3.29 p.m.... 


718.2 


26.2 


74 ' ese. 


7.2 


2,112 


697.4 


12.1 


68 


ssw. 


8.6 


4.06 p. m 


718.1 


26.0 


72 1 se. 


4.9 


3,076 


632.0 


6.3 


70 


8. 


13.2 


4.20 p.m.... 


718.1 


26.3 


72 ! se. 


4.5 


2,626 


668.4 


8.6 


76 


8. 


8.1 


4.34 p.m.... 


718.1 


26.3 


72 1 se. 


4.6 


1,868 


616.6 


14.6 


67 


8. 


10.5 


4.45 p.m.... 


718.1 


26.4 


73 se. 


6.4 


1,189 


666.7 


18.6 


90 


se. 


6.7 


4.52 p.m 


718.1 


26.4 


73 1 se. 


6.8 


813 


696.1 


22.6 


83 


ae. 


6.8 


4,57 p.m.... 


718.1 


26.4 


72 ; se. 


6.8 


626 


718.1 


26.4 


72 


se. 


6.8 


Aug. 28: 






1 
















9.69 a.m.... 


717.7 


24.2 


88 


s. 


8.0 


826 


717.7 


24.2 


88 


s. 


8.0 


10.10 a.m.... 


717.7 


24.0 


88 


8. 


6.7 


876 


689.6 


19.6 


93 


ssw. 


16.4 


10.22 a.m.... 


717.7 


23.9 


86 


8. 


8.6 


1,364 


661.4 


17.6 


87 


ssw. 


18.4 


10.38 a.m.... 


717.6 


24.6 


83 


8W. 


8.0 


2,228 


688.6 


12.6 


67 


ssw. 


23.3 


10.51a.m.... 


717.6 


24.8 


82 


SSW. 


7.2 


2,939 


640.7 


9.5 


63 


ssw. 


21.6 


11.18 a. m.... 


717.4 


26.2 


80 


asw. 


7.6 


3,411 


610.6 


4.9 


61 


ssw. 


26.2 


11.47 a.m.... 


717.1 


26.7 


77 


88W. 


7.6 


3,974 


476.2 


1.0 


66 


ssw. 


24.6 


12.24 p.m.... 


716.9 


26.7 


77 


8. 


7.2 


31462 


607.1 


4.4 


60 


asw. 


26.6 


12.41p.m.... 


716.8 


26.2 


76 


sse. 


8.5 


2,978 


638.0 


7.9 


83 


ssw. 


24.8 


1.06 p.m 


716.7 


26.6 


71 


8. 


8.5 


2,334 


681.1 


12.0 


78 


ssw. 


22.0 


1.22 p.m 


716.6 


26.4 


71 


88W. 


8.6 


1,463 


644.4 


18.4 


75 


ssw. 


20.4 


1.39 p.m.... 


716.4 


26.6 


71 


S8W. 


8.6 


887 


687.6 


22.3 


82 


ssw. 


17.2 


1.60 p.m 

Aug. 29: 

2.09 p.m.... 


716.4 


26.8 


71 


8. 


7.2 


626 


716.4 


26.8 


71 


s. 


7.2 


717.3 


19.0 


98 


nnw. 


6.7 


626 


717.3 


19.0 


98 


nnw. 


6.7 


2.16 p. m 


717.3 


18.9 


98 


nnw. 


8.6 


872 


688.9 


16.6 


96 


n. 


10.3 


3.24 p.m.... 


717.9 


17.0 


100 


nnw. 


9.8 


1,172 


666.6 


16.6 


89 


nne. 


9.1 


3.34 p.m.... 


718.2 


17.0 


100 


nnw. 


8.0 


1,649 


636.8 


14.0 


92 


nne. 


6.0 


4.09 p.m.... 


718.3 


16.8 


100 


nnw. 


10.3 


880 


688.9 


16.9 


81 


nne. 


14.0 


4.13 p.m 


718.3 


16.7 


100 


nnw. 


10.7 


618 


710.6 


13.6 


84 


n. 


12.7 


4.18 p.m.... 


718.3 


16.6 


100 


nnw. 


9.8 


626 


718.3 


16.6 


100 


nnw. 


9.8 



Atigust 27, — Five kites were used; lifting eurface, 37.4 eq. m. Wire out, 4,400 m. ; 
at maximum altitude, 3,300 m. 

There were 1/10 to 4/10 A.-Cu. from the south-aouthweet and 5/10 to 1/10 Cu. from 
the sou th-Bouth west and south. 

Pleasure was low over Lake Superior and the O&rolina coast and high off the New 
England coast. 

August £^.— Four kites were used; lifting surface, 25.2 sq. m. Wire out, 8,000 m.; 
at maximum altitude, 7,400 m. 

Ci., from the west-southwest, increased from few to 5/10; St.-Cu., from the south- 
southwest, decreased from 7/10 to 1/10; altitude of St.-Cu., 800 m. 

Pressure was high over the Dakotas and south of Newfoundland and relatively low 
north of the lower Lakes. A severe tropical cyclone was central over South Carolina 
and Florida. 

Ay^fust 29. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 4,000 m.; 
at maximum altitude, 3,900 m. 

There was dense fog throughout the flight and light rain after 3.35 p. m. 

Low pressure was central over Georgia and over the lower St. Lawrence. High 
pressure was central over Wisconsin and east of the Carolinas. 
27365—12 5 
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On Mount W 

! 


eather 


,Va.,52< 


Jm. 
Id. 


At different heights above sea. 


Date and hoar. 




Wli 










Wind. 




Pres- i 
sure. 


Tem- 
ture. 


Rel. 
hiun. 






Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 


Direc- 






Direo- 


Veloc- 


Veloc- 




1 
1 




- 


tion. 


ity. 










tion. 


ity. 


1911. 












Aug. 30: 


mm. 


•c. 


% 




TO. p. ». 


TO. 


TOTO. ! 


•r. 


% 




m.p.fl. 


6.11p.m.... 


720.0 


12.9 


100 


ne. 1 


5.8 


526 


720.0 


12.9 


100 


ne. 


5.8 


5.16 p. m 


719.9 1 


12.9 


100 


ne. I 


5.4 


752 


700.8 


11.6 




ene. 




6.38 p.m.... 


719.9 


12.9 


100 


ne. 


5.4 


526 


719.9 ' 


12.9 


"ioo' 


ne. 


■ "5."4 


Aug. 31: 








1 
















3.27 p. m... 


716.7 ' 


13.0 


100 


nnw. ' 


8.9 


526 


715.7 1 


13.0 


100 


nnw. 


8.9 


3.44 p.m... 


715.7 1 


13.0 


100 nnw. 


8.0 


886 


685.8 


11.7 


100 


nnw. 


12.6 


4.03 p.m... 


715.7 1 


13.0 


100 


nnw. 1 


7.2 


1,165 


663.5 


14.9 


95 


nnw. 


6.3 


4.09 p. m . . . 


716.7 


13.0 


100 


nnw. 1 


7.2 


898 


, 684.8 


11.3 


100 


nnw. 


12.8 


4.17 p.m... 


715.7 


13.0 


100 nnw. 


6.7 


526 


' 715.7 


13.0 


100 


nnw. 


6.7 


Sept. 1: 






















4.02 p. m. . . 


719.1 ' 


23.1 


74 sse. 


4.0 


526 


i 719.1 


23.1 


74 


sse. 


4.0 


4.12 p.m... 


719.1 ' 


24.2 


71 , s. 


4.5 


2,116 


597.7 


14.0 




nw. 




4.24 p. m . . . 


719.1 


24.0 


71 i 8. 


4.5 


1,456 


645.9 


16.6 




wnw. 




4.32 p. m . . . 


719.1 


24.1 


69 


s. 


4.2 


1,353 


1 653.7 


17.3 




w. 




4.45 p.m... 


719.1 


23.7 


73 


s. 


4.0 


889 


689.8 


21.0 




sw. 




4.52 p.m... 


719.1 


23.7 


71 


s. 


4.6 


526 


1 719.1 


23.7 


"n 


s. 


*"4.'6 


Sept. 2: 
























9.18 a.m.... 


719.6 


23.8 


77 


se. 


3.1 


526 


719.6 


23.8 


77 


se. 


3.1 


9.27 a.m.... 


719.4 


24.1 


76 i se. 


3.6 


1,319 


656.6 


17.6 








9.31a.m.... 


719.3 


24.0 


76 se. 


4.0 


832 


; 694.5 


21.8 




wsw. 




10.48 a.m.... 
Sept. 3: 

6.13 a.m.... 


719.0 


25.0 


76' 


se. 


4.5 


526 


1 719.0 


25.0 


""76" 


ae. 


■■'"4.'6 


716.3 


20.7 


76 


w. 


11.6 


526 


, 716.3 


20.7 


76 


w. 


11.6 


6.15 a.m.... 


716.4 


20.7 


76 


w. 


11.6 


766 


' 697.0 


23.4 


62 


w. 


17.7 


6.23 a. m — 


716.4 


20.9 


74 


w. 


11.6 


966 


1 679.7 


21.3 


66 


wnw. 


17.2 


6.38 a.m.... 


716.4 


20.6 


78 


w. 


9.8 


1,495 


640.8 


17.6 


69 


nw. 


14.7 


6.47 a.m.... 


716.5 


20.7 


n 


w. 


10.7 


1,786 


1 619.5 


15.9 


69 


nw. 


10.8 


7.37 a.m.... 


716.5 


21.7 


74 


w. 


8.0 


2,606 


1 562.1 


10.1 


73 


nw. 


9.2 


8.23 a. m 


716.6 


22.0 


76 


w. 


8.5 


3,784 


1 486.8 


0.2 


64 


wnw. 


14.3 


8.39 a.m.... 


716.6 


22.1 


79 


w. 


7.2 


3,353 1 513.5 


4.6 


60 


wnw. 


8.7 


8.52 a.m.... 


716.7 


22.0 


80 


wnw. 


6.7 


2,773 


1 661.0 


9.3 


68 


wnw. 


11.6 


9.10 a.m.... 


716.7 


22.6 


1 78 


wnw. 


6.3 


2,336 


580.5 


13.2 


47 


nw. 


12.7 


9.20 a.m.... 


716.8 


22.7 


77 


wnw. 


6.3 


2,094 


597.4 


12.9 


77 


nw. 


12.9 


9.38 a.m.... 


716.8 


23.1 


1 74 


wnw. 


5.8 


1,392 


648.7 


18.7 


74 


nw. 


10.1 


9.52 a.m.... 


716.9 


23.4 


1 74 


wnw. 


5.4 


913 


685.8 


20.3 


68 


wnw. 


9.6 


10.02 a.m.... 


716.9 


23.8 


1 '' 


wnw. 


4.9 


626 


716.9 


23.8 


74 


wnw. 


4.9 



AiLffiLst SO. — One captive balloon was used, capacity, 22.4 cu. m. Wire out, 1,500 m. 

There were 10/10 Nb. from the northeast. Light rain fell during the entire day. 

Pressure was high over Ontario and low over Georgia. 

August SI. — Two kites were used; lifting surface, 14.6 sq. m. Wire out, 1,500 m.; 
at maximum altitude, 1,000 m. 

There were light rain and dense fog. 

Pressure was high over Arkansas and New Brunswick and low over Virginia and the 
Garolinas. 

September 1. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,500 m. 

1/10 Cu. from the west-southwest had disappeared before the end of the flight. There 
was light haze. ' 

An extensive high was central over southwestern Virginia and eastern Kentucky 
and low pressure was central south of Nova Scotia. 

September 2. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,200 m. 

The sky was cloudless. 

Pressure was low over the upper Lakes and high off the South Atlantic States. 

September S. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 6,500 m.; 
at maximum altitude, 5,300 m. 

The sky was 3/10 to 6/10 covered with Ci. and A.-Gu. from the weat-northwest. 

Pressure was high over the upper Lakes and low over the Gulf of St. Lawrence. 
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On Mount Weather, Va., 526 m. 




Atdifle 


rent heig 


'htsab 


ove sea. 




Date aDd hour. 








Wind. 






Wind. 




Pres- 
sure. 


Tem- 
perar 
ture. 


Rel. 
hum. 


Direc- 


Veloc- 


Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 








Direc- 


Veloc- 










tion. 


ity. 










tion. 


ity. 


1911. 
























Sept. 4: 


nun. 


•c. 


% 




tn. p. «. 


fli. 


mm. 


•c. 


rf 




w.p.*. 


8.19a. m... 


722.1 


16.5 


61 


ene. 


5.4 


526 


722.1 


16.5 


ene. 


5.4 


8.29 a.m.... 


722.1 


16.7 


61 


ene. 


5.1 


860 


694.3 


13.7 


62 


0. 


8.6 


8.49 a. m.... 


722.2 


16.6 


60 


ene. 


5.6 


1,048 


679.1 


12.6 


68 


ese. 


6.7 


9.07 a. m 


722.2 


16.4 


65 


e. 


5.1 


1,147 


671.1 


11.2 


70 


ese. 


6.6 


9.49 a. m.... 


722.1 


16.8 


69 


c. 


4.2 


1,208 


666.1 


11.3 


70 


ese. 


6.6 


9.52 a.m.... 


722.1 


16.6 


67 


e. 


4.2 


1,131 


672.1 


11.9 


70 


ose. 


6.9 


9.55 a.m.... 


722.1 


16.2 


65 


e. 


5.1 


785 


700.4 


13.4 


64 


e. 


6.8 


9.58 a.m.... 


722.1 


16.4 


64 


e. 


5.1 


{»0 


711.6 


14.6 


64 


e. 


6.8 


10.02 a. m 


722.1 


16.6 


63 


e. 


5.4 


526 


722.1 


16.6 


63 


e. 


5.4 


Sept. 5: 
























6.48 a.m.... 


719.4 


16.0 


89 


se. 


6.3 


526 


719.4 


16.0 


89 


se. 


6.3 


6.56 a.m.... 


719.4 


16.0 


89 


se. 


7.2 


949 


684.0 


15.4 


90 


s. 


13.6 


7.37 a.m.... 


719.4 


16.5 


93 


sse. 


7.2 


1,208 


663.7 


17.0 


80 


ssw. 


7.5 


9.03 a. m 


719.1 


18.7 


84 


se. 


7.6 


1.567 


636.8 


14.4 


85 


ssw. 


5.9 


9.17 a.m.... 


719.1 


19.0 


84 


se. 


9.8 


1,182 


665.8 


18.2 


74 


s. 


8.4 


9.30 a.m.... 


719.1 


19.6 


74 


se. 


9.8 


978 


682.0 


17.2 


74 


s. 


15.2 


9.43 a.m.... 


719.1 


20.1 


72 


se. 


10.7 


526 


719.1 


20.1 


72 


se. 


10.7 


Sept. 6: 
























6.23 a.m.... 


712.8 


18.6 


98 


wnw. 


9.4 


526 


712.8 


18.6 


98 


wnw. 


9.4 


6.30 a.m.... 


712.8 


18.5 


99 


wnw. 


9.4 


861 


685.6 


17.8 


84 


wnw. 


14.8 


6.44 a.m.... 


713.0 


18.6 


98 


wnw. 


9.8 


1,287 


652.3 


15.1 


86 


nw. 


17.6 


7.00 a.m.... 


713.1 


18.9 


96 


wnw. 
wnw. 


8.0 


1,918 


605.4 


10.4 


96 


nw. 


20.4 


7.03 a.m.... 


713.1 


18.9 


96 


7.2 


2,065 


594.9 


12.5 


72 


nw. 


20.4 


7.18 a.m.... 


713.2 


19.1 


95 


wnw. 


6.7 


2,433 


560.6 


10.6 


64 


nw. 


18.4 


7.49 a.m.... 


713.3 


19.5 


94 


wnw. 


6.7 


2,900 


538.4 


7.9 


61 


wnw 


11.7 


8.27 a.m.... 


713.6 


20.8 


87 


wnw. 


7.2 


3,593 


495.0 


1.8 


52 


wnw. 


14.9 


9.48 a.m.... 


714.0 


22.2 


75 


wnw. 


8.0 


3,797 


483.0 


-0.7 


81 


wnw. 


22.5 


9.51 a.m.... 


714.1 


22.3 


74 


wnw. 


8.0 


3.852 


479.5 


-0.2 


68 


wnw. 


22.5 


9.54 a.m.... 


714.1 


22.4 


74 


wnw. 


7.6 


3,798 


483.0 


-0.7 


89 


wnw. 


22.5 


10.06 a.m.... 


714.1 


22.4 


74 


wnw. 


6.3 


3,643 


492.4 


1.9 


52 


wnw. 


22.1 


10.25 a.m.... 


714.1 


22.7 


73 


wnw. 


6.3 


2,876 


541.0 


6.9 


43 


wnw. 


17.7 


10.49 a.m.... 


714.2 


22.7 


74 


wnw. 


8.9 


2,370 


575.1 


10.3 


44 


nw. 


17.7 


11.05 a.m.... 


714.2 


23.3 


70 


wnw. 


6.7 


1,766 


617.9 


14.3 


54 


nw. 


14.6 


11.09 a.m.... 


714.2 


23.8 


68 


wnw. 


6.7 


1,504 


637.4 


13.5 


82 


nw- 


11.0 


11.15 a.m.... 


714.2 


23.0 


68 


wnw. 


8.0 


1,190 


661.3 


15.9 


81 


wnw. 


11.2 


11.29 a.m.... 


714.2 


24.0 


67 


wnw. 


8.9 


920 


682.6 


18.9 


76 


wnw. 


10.4 


11.38 a.m.... 


714.2 


23.8 


67 


wnw. 


8.5 


526 


714.2 


23.8 


67 


wnw. 


8.5 



September 4- — ^Four kites were used; lifting surface, 35.5 sq. m. Wire out, 2,100 m. ; 
at maximum altitude, 1,300 m. 

There were 3/10 St. and A. -St. and 5/10 Ci. from the west at the beginning of the 
flight and 8/10 Ci.-Cu. and A. -St. from the west at the close of the flight. 

Pressure was high over the lower Lake region and low over the upper Missouri 
Valley. 

September 5. — Six kites were used; lifting surface, 39.8 sq. m. Wire out, 5,300 m.; 
at maximum altitude, 2,125 m. 

The sky was about 7/10 overcast, with A.-Cu. from the west, and St.-Cu. from the 
south. 

Low pressure was central over Minnesota. Pressure was high off the New England 
coast. 

September. 6. — ^Eight kites were used; lifting surface, 50.4 sq. m. Wire out, 8,800 
m. ; at maximum altitude, 5,900 m. 

At the beginning of the flight there were a few St. from the west-northweet, altitude 
800 m., and lOAO St.-Cu. from the northwest, altitude, 2,000 m. These had dissi- 
pated by 7.30 a. m., revealing A.-Cu. from the west-northwest, which diminished 
from 7/10 to none by 8.15 a. m. Thereafter there were few to 2/10 Ci.-St. from the 
west and 4/10 to 5/10 Cu. from the northwest; altitude of Cu., 1,300 m. 

Pressure was low over the middle St. Lawrence Valley and relatively high off the 
Middle Atlantic States. 
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ReguUs of free air observations. 



Date and hour. 



1911. 
Sept. 7: 

1.33 p.m.. 
1.43 p.m.. 
1.46 p. m.. 
1.50 p. m.. 

2.05 p. m . . 
2.22 p. ra . . 

Sopt. 8: 

1.30 p.m.. 

1.66 p. m. . 

3.20 p.m.. 

3.37 p. m. . 

3.51 p.m.., 

4.03 p.m.. 

4.0Bp. m.. 
Sept. 9: 

4.15 p.m.. 

4.32 p.m... 

4.46 p.m... 

4.66 p.m... 

5.06 p.m... 
Sept. 10: 

10.28 a.m... 
10.48 a.m... 
10.68 a.m... 
11.06 a.m... 
11.20 a.m... 
11.26 a.m... 



On Mount Weather, Va.. 626 1 



Pres- 
sure. 






Wind. 



Direc- 
tion. 



mm. 

717.8 I 

717.8 

717.8 

717.8 

717.8 

717.8 

722.1 
722.0 
721.7 
721.6 
721.6 
721.5 
721.6 

721.1 
721.1 
721.1 
721.1 

721.1 , 

719.2 I 
719.1 I 
719.1 
719.1 I 
719.0 ' 
719.0 I 



•C. 
27.6 
28.1 
28.4 

28.1 
27.4 
28.1 

24.2 
24.2 
24.8 
24.7 
24.4 
23.8 
23.6 

20.8 
20.8 
20.9 
20.8 
20.8 

20.5 
20.7 
21.4 
21.5 
21.6 
22.1 



64 8. 



64 
63 
63 
64 
61 

79 I 

78 
78 I 



se. 
se. 



80 ' esc. 

81 ese. 
83 se. 
86 I ese. 

96 ' se. 

96 I se. 

96 I ese. 

96 se. 

96 > se. 

91 > nw. 
90 nw. 

86 , nw. ! 

87 I nw. I 
87 I wnw. 
87 , w. I 



Veloc- 
ity. 



m. p. *. 

4.9 
4.4 
4.4 
3.5 
3.6 
3.5 

7.2 
7.6 
7.6 
8.5 
8.9 
7.6 
7.6 

2.2 
1.8 
1.8 
2.2 
2.2 

4.6 
4.6 
4.0 
4.0 
4.6 
4.6 



I 





Atdiflez 




Pres- 
sure. 


Height. 


m. 


mm. 


526 


717.8 


1,698 


627.2 


1,241 


661.5 


1,067 


675.0 


969 


682.6 


526 


717.8 


626 


722.1 


1,038 


680.0 


1,295 


660.7 


1,708 


629.3 


1,201 


667.7 


916 


689.9 


626 


721.6 


626 


721.1 


1,875 


616.0 


1,603 


636.0 


1,077 


676.4 


626 


721.1 


626 


719.2 


1,934 


610.3 


1,686 


628.4 


1,233 


662.7 


890 


689.6 


626 


719.0 







Whld. 


Tem- 


Rel. 


_ 


_ 


Sire. 


hum. 


Direo- 


Veloc- 






Uon. 


ity. 


•c. 


% 




m. p. t. 


27.6 


64 


s. 


4.9 


16.9 




ssw. 




18.7 




wsw. 




20.4 




wsw. 




21.6 




s. 




28.1 


6i 


s. 


3.5 


24.2 


79 


se. 


7. a 


19.5 


90 


sse. 


8.8 



18.8 > 
14.1 
19.6 
19.8 
23.6 I 

20.8 

13.5 . 

16.0 ,. 
17.2 . 
20.8 j 

20.6 I 

13.1 '. 
14.5 '. 
17.4 !. 

20.2 . 
22.1 I 



84 sse. 

99 i sse. 

80 ! sse. 

96 , se. 

86 I ese. 

96 ' se. 



6.6 
6.4 
10.3 
12.0 
7.6 

2.2 



87 



se. 

nw. 

nw. 

nnw. 

nnw. 

nnw. 



2.2 
4.6 



4.6 



September 7. — One captive balloon was used: capacity, 22.4 cu. m. Wire out, 2,200 m. 

There were 2/10 to 3/10 Cu. from the south and from 1/10 to 3/10 Ci .-St. from the 
north and northwest. 1/10 A. -St. at the beginning of the flight, disappeared shortly 
afterwards. 

Pressure was high over the South Atlantic States and low over Illinois. 

September 8. — Five kites were used; lifting surface, 37.4 sq. m. Wire out, 3,600 m. ; 
at maximum altitude, 2,000 m. 

At the beginning there were a few A.-Cu. from the west. St.-Gu. from the south- 
southeast increased from 4/10 to 7/10. The head kite was in St.-Cu. at intervals from 
3.27 to 4 p. m.; altitude of St.-Cu. base, about 1,000 m. 

Pressure was high over the eastern United States, with centers over Ontario and 
New England. 

September 9. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,000 m. 

There were 10/10 St.-Cu. from the west-southwest; altitude, 1,900 m. Light rain 
fell after 4.57 p. m. 

Pressure was high off Nova Scotia and over the upper Lakes and relatively low from 
the lower Lakes to the West Gulf States. 

September 10. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
1,900 m. 

There were 3/10 St. from the northwest. The base of the clouds was about 50 meters 
above the ground. 

Pressure was relatively low over the Gulf of St. Lawrence and relatively high over 
eastern Tennessee. 
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At different heights above sea. 




Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 






Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 








Direc- 


Veloc- 


Direc- 


Veloc- 










tion. 


ity. 










tion. 


ity. 


1911. 
























Sept. 11: 


mm. 


*»C. 


% 




m. p. 9, 


m. 


mm. 


•c. 


% 




m. p. ». 


1.29 p. m. . . 


713.2 


22.2 


76 


cahn. 


0,0 


626 


713.2 


22.2 


76 


calm. 


0.0 


2.03 p. m. . . 


718.0 


22.1 


74 


wnw. 


2.7 


2,198 


586.3 


13.5 




calm. 




2.13 p.m... 


712.9 


22.8 


78 


ne. 


2.2 


1,966 


602.4 


16.1 




cahn. 




2.23 p. m. . . 


712.8 


23.1 


79 


ene. 


2.2 


1,366 


646.6 


14.2 




n. 




2.41 p. m. . . 


712.7 


23.0 


77 


ese. 


1.8 


989 


676.7 


17.2 




calm. 




2.63 p. m, . . 


712.6 


21.9 


81 


ese. 


1.8 


526 


712.6 


21.9 


"si' 


ese. 


""i'.s 


Sept. 12: 
Pintftight- 
6.37 a. m 
























710.7 


19.0 


85 


wnw. 


13.0 


526 


710.7 


19.0 


85 


wnw. 


13.0 


6.41a.m.... 


710.7 


18.8 


86 


wnw. 


12.5 


881 


682.0 


18.1 


81 


wnw. 


20.0 


6.56 a. m 


710.7 


19.0 


85 


wnw. 


11.2 


1,482 


635.8 


16.0 


50 


wnw. 


22.3 


7.08 a.m.... 


710.7 


19.4 


84 


wnw. 


11.6 


2,113 


690.8 


13.9 


36 


nw. 


20.0 


7.24 a.m.... 


710.7 


20.2 


79 


wnw. 


10.7 


3,140 


322.0 


6.8 


35 


nw. 


20. n 
21.7 


7.33 a.m.... 


710.7 


20.6 


75 


wnw. 


10.7 


3,241 


615.7 


3.6 


41 


wnw. 


7.50 a.m.... 


710.7 


19.9 


80 


wnw. 


9.4 


4,067 


463.8 


- 4.6 


69 


wnw. 


24.0 


8.13 a.m.... 


710.8 


19.8 


81 


wnw. 


11.2 


4,671 


430.9 


- 8.0 


73 


wnw. 


24.8 


8.43 a.m.... 


711.0 


20.6 


81 


wnw. 


9.4 


4,968 


414.9 




27 


nw. 




10.17 a.m.... 


711.3 


22.9 


67 


wnw. 


9.8 


2,660 


552.0 


"■*4.'3' 


80 


wnw. 


"23.0 


10.30 a.m.... 


711.2 


23.0 


67 


wnw. 


11.2 


2,482 


564.0 


5.6 


85 


nw. 


23.7 


10.40 a.m.... 


711.2 


23.1 


69 


wnw. 


9.4 


1,998 


697.9 


7.9 


96 


nw. 


18.1 


10.50 a.m.... 


711.2 


22.8 


67 


wnw. 


7.6 


1,604 


627.0 


11.5 


79 


nw. 


15.3 


11.05 a.m.... 


711.2 


22.7 


63 


nw. 


9.8 


901 


681.0 


18.3 


73 


nw. 


13.2 


11.12 a.m.... 

SecondniglU— 

11.46*a.m.... 


711.2 


22.8 


65 


wnw. 


8.9 


626 


711.2 


22.8 


65 


¥mw. 


8.9 


711.2 


22.9 


66 


wnw. 


7.6 


526 


711.2 


22.9 


66 


wnw. 


7.6 


11.58 a.m.... 


711.2 


22.8 


62 


wnw. 


7.6 


883 


682.5 


18.3 


72 


nw. 


11.3 


12.05 p.m... 


711.2 


22.6 


64 


wnw. 


9.8 


1,584 


628.5 


11.8 


89 


wnw. 


21.5 


12.19 p.m... 


711.2 


22.9 


65 


wnw. 


8.9 


2,495 


563.0 


4.6 


81 


wnw. 


24.4 


12.42 p. m. . . 


711.3 


23.2 


61 


wnw. 


10.3 


2,917 


534.7 


2.1 


72 


wnw. 


27.7 


12.47 p. m. . . 


711.3 


23.2 


61 


wnw. 


8.9 


3,016 


528.4 


3.0 


47 


wnw. 


27.7 


12.53 p. m.. . 


711.3 


23.3 


63 


wnw. 


10.3 


2,985 


533.8 


1.9 


70 


wnw. 


27.7 


1.08 p. m. . . 


711.3 


23.7 


61 


wnw. 


8.9 


2,638 


553.7 


4.0 


80 


wnw. 


25.6 


1.31p.m... 


711.4 


22.7 


66 


wnw. 


8.9 


1,576 


629.5 


12.2 


87 


wnw. 


18.8 


1.43 p.m... 


711.4 


23.6 


67 


nw. 


10.3 


887 


682.5 


18.8 


73 


nw. 


15.2 


1.67 p.m... 


711.4 


23.3 


62 


wnw. 


10.7 


526 


711.4 


23.3 


62 


wnw. 


10.7 



September 11. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,160 m. 

A.-Cu, from the west, and Cu. from the north, diminished from 6/10 to 2/10. The 
balloon was in or above Cu. at intervals from 1.34 to 2.38 p. m.; altitude of base of 
lowest Cu. was about 9.15 m. 

Pressure was low over southern Canada and was relatively high over the Gulf coast 
and eastward thereof. A slight depression lay over Virginia and Maryland. 

September It, — First flight: Six kites were used; lifting surface, 37.8 sq. m. Wire 
out, 10,000 m. ; at maximum altitude, 8,900 m. 

1/10 Ci.-St. and 1/10 St. from the west-northwest at the beginning soon disappeared. 
Later there were 4/10 to 5/10 A.-Cu. from the west-northwest and 2/10 to 7/10 A.-St. 
from the west-northwest. There were 3/10 Cu. from the northwest at an altitude of 
1,875 m. from about 10.30 a. m. to the end of the flight. 

At 8 a. m. high pressure was central over northern Minnesota and Wisconsin and 
over the middle Gulf States and a well developed low was central over the lower 
St. Lawrence Valley. 

Second flight: Four kites were used; lifting surface, 25.2 sq. m. Wire out, 4,800 m. ; 
at maximum altitude, 3,700 m. 

There were 2/10 to 6/10 Cu. from the west-northwest at an altitude of 1,800 m. 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 

hum. 


Direc- 


Veloc- 


Height. 


Pres- 
sure. 


Tem- 
pera- 
ture. 


Rel. 
hum. 








Direc- 


Veloc- 










tion. 


ity. 










tion. 


ity. 


1911. 
























Sept. 12: 
TMrd/Ught- 
2^Ip.m... 
























mm. 
711.3 


22.8 


% 


wnw. 


,n.p.j. 


in. 
626 


mm. 
711.3 


22.8 


\ 


wnw. 


m.^,. 


2.39 p.m... 


711.3 


22.7 


65 


wnw. 


11.6 


860 


684.5 


18.9 


73 


wnw. 


17.2 


2.47 p.m... 


711.3 


23.1 


62 


wnw. 


13.4 


1,286 


651.2 


15.5 


64 


wnw. 


20.4 


3.05 p.m... 


711.3 


22.8 


61 


wnw. 


15.2 


2,021 


696.8 


9.4 


46 


wnw. 


21.4 


3.23 p.m... 


711.4 


22.5 


61 


wnw. 


10.7 


2,529 


661.2 


4.6 


67 


wnw. 


. 21.6 


3.26 p. m. . . 


711.4 


22.5 


60 


wnw. 


10.7 


2,602 


650.1 


5.2 


60 


wnw. 


28.0 


3.40 p.m... 


711.4 


22.5 


65 


wnw. 


11.6 


3,060 


524.1 


2.3 


42 


wnw. 


27.1 


3.51 p. m. . . 


711.5 


22.3 


66 


wnw. 


10.3 


2,737 


546.6 


5.3 


36 


wnw. 


27.1 


4.07 p.m... 


711.5 


22.1 


58 


wnw. 


11.2 


2,385 


670.5 


5.0 


60 


wnw. 


21.5 


4.17 p.m... 


711.5 


21.9 


60 


wnw. 


10.7 


2,070 


592.9 


7.5 


63 


wnw. 


20.8 


4.S3p. m... 


711.6 


21.5 


60 


wnw. 


8.5 


1,261 


653.2 


14.0 


76 


nw. 


18.4 


6.09 p.m... 


711.6 


21.2 


55 


wnw. 


10.7 


926 


679.4 


17.9 


61 


nw. 


18.4 


5.17 p. m.. . 


711.7 


21.3 


53 


wnw. 


9.8 


526 


711.7 


21.3 


53 


wnw. 


9.8 


Fourth fiight- 
























5.44 p.m... 


711.9 


20.4 


54 


nw. 


8.9 


626 


711.9 


20.4 


64 


nw. 


8.9 


5.53 p. m... 


712.0 


20.2 


53 


nw. 


9.4 


1,072 


668.3 


17.8 


48 


nw. 


16.8 


6.14 p.m... 


712.2 


19.4 


52 


nw. 


10.3 


1,703 


620.5 


11.2 


56 


nw. 


17.6 


6.48 p.m... 


712.5 


18.7 


64 


nw. 


10.7 


2,712 


549.5 


5.6 


11 


nw. 


20.3 


7.10 p.m... 


712.8 


18.3 


57 


nw. 


10.3 


3,841 


477.6 


- 1.4 


8 


nw. 


22.4 


7.48 p.m... 


713.1 


18.0 


67 


nw. 


11.2 


2,718 


548.6 


4.9 


7 


nw. 


17.9 


8.03 p.m... 


713.2 


17.5 


56 


nw. 


9.4 


2,114 


590.6 


9.0 


8 


nw. 


17.9 


8.12 p. m... 


713.3 


17.4 


54 


nw. 


11.2 


1,717 


619.5 


9.6 


11 


nw. 


17.1 


8.17 p.m... 


713.4 


17.4 


53 


nw. 


8.9 


1,663 


623.5 


9.3 


17 


nw. 


18.7 


8.31 p.m... 


713.5 


17.3 


52 


nw. 


10.7 


1,019 


673.4 


13.9 


59 


nw. 


17.1 


8.38 p. m. . . 


713.7 


17.1 


54 


nw. 


10.7 


526 


713.7 


17.1 


54 


nw. 


10.7 


Fifth fiight- 
























8.57 p. m... 


713.8 


16.8 


56 


nw. 


10.7 


526 


713.8 


16.8 


56 


nw. 


10.7 


9.10 p.m... 


713.8 


16.5 


57 


nw. 


10.3 


1,021 


673.4 


13.6 


61 


nw. 


16.8 


9.20 p.m.... 


713.9 


16.4 


57 


nw. 


10.7 


1,330 


649.2 


10.6 


62 


nw. 


18.1 


9.23 p.m.... 


713.9 


16.3 


57 


nw. 


9.8 


1,445 


640.3 


11.9 


32 


nw. 


17.3 


9.29 p.m 


713.9 


16.2 


58 


nw. 


10.3 


1,604 


628.3 


11.5 


21 


nw. 


17.3 


9.55 p. m 


714.0 


16.0 


58 


nw. 


12.1 


2,690 


551.3 


6.3 


13 


nw. 


20.8 


10.19 p.m.... 


714.2 


16.0 


57 


wnw. 


12.5 


3,807 


480.1 


-1.6 


9 


nw. 


23.0 


10.52 p.m.... 


714.6 


15.2 


59 


vmw. 


10.7 


2,719 


548.6 


5.0 


8 


nw. 


23.2 


11.15 p.m.... 


714.8 


14.5 


64 


wnw. 


7.6 


1,824 


611.8 


8.3 


9 


nw. 


16.0 


11.21p.m.... 


714.8 


14.4 


63 


wnw. 


7.2 


1,564 


631.3 


9.0 


10 


nw. 


15.4 


11.22 p.m.... 


n4.8 


14.4 


62 


nw. 


7.2 


1 447 


640.3 


6.9 


18 


nw. 


15.4 


11.33 p.m.... 


714.8 


14.3 


61 


nw. 


8.9 


990 


676.5 


10.5 


65 


nw. 


16.0 


11.41 p.m.... 


714.8 


14.0 


64 


wnw. 


8.0 


526 


714.8 


14-0 


64 


wnw. 


8.0 



Third flight: Three kites were used; lifting surface, 18.9 sq. m. Wire out, 5,000 m. ; 
at maximum altitude, 4,800 m. 

There were few to 2/10 Cu. from the west-northwest. 

Fourth flight: Four kites were used; lifting surface, 25.2 sq. m. Wire out, 5,000 m.; 
at maximum altitude. 

At the beginning there were a few Cu. from the northwest. From 6.30 to about 
8.30 p. m. a bank of clouds lay on the southeast horizon, with sheet lightning at inter- 
vals. There was light haze. 

At 8 p. m. low pressure was central over New Brunswick, high pressure ovpr Lake 
Superior. 

Fifth flight: Four kites were used; lifting surface, 25.2 sq. m. Wire out, 5,000 m. ; 
at maximum altitude, 4,900 m. 

There were no clouds. 
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On Mount Weather, Va., 626 m. 


- — 


At different heights above sea. 




Date and hour. 








Wind. 








Wind. 




Pres- 
sure. 


Tem- 
pera- 
ture. 


Rel. 
hum. 






Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel- 
hum. 








Direc- 


Veloc- 


Direo- 


Veloc- 










tion. 


ity. 










Uon. 


ity. 


1911. 
























Sopt 13: 
First flight— 
























mm. 


•c. 


% 




m. p. 9. 


m. 


mm. 


•c. 


% 




m. p. *. 


12.22 a.m.... 


714.9 


13.3 


68 


wnw. 


11.6 


526 


714.9 


13.3 


68 


wnw. 


11.6 


12.4()a. m.... 


715.0 


13.1 


68 


nw. 


8.9 


1,120 


666.0 


9.0 


76 


nw. 


15.8 


12,50 a.m.... 


715.0 


13.0 


69 


nw. 


8.9 


1,668 


632.0 


11.2 


30 


nw. 


16.0 


1.13 a.m.... 


715.0 


12.8 


69 


nw. 


13.4 


2,168 


687.6 


10.6 


16 


nw. 


19.9 


1.28 a.m.... 


715.1 


12.7 


69 


nw. 


10.7 


2,684 


662.0 


7.1 


13 


nw. 


20.6 


1.55 a.m.... 


715.2 


12.3 


71 


nw. 


9.8 


3,621 


492.0 


1.3 


10 


nw. 


20.4 


2.17 a.m.... 


715.3 


U.6 


76 


wnw. 


10.3 


2,816 


642.8 


5.8 


8 


nw. 


19.2 


2.33 a.m.... 


715.5 


11.1 


79 


wnw. 


8.9 


1,923 


604.8 


10.1 


9 


nw. 


16.0 


2.46 a.m.... 


715. « 


10.8 


82 


nw. 


6.3 


1)402 


643.9 


9.4 




nw. 


16.0 


2.49 a.m.... 


716.6 


10.7 


82 


nw. 


6.4 


1,098 


668.0 


7.2 




nw. 


14.4 


2.57 a.m.... 


715.7 


10.5 


83 


nw. 


6.4 


626 


715.7 


10.5 


■ "83" 


nw. 


5.4 


Second flight - 
























3.20 a.m.... 


715.7 


10.4 


84 


nw. 


8.0 


626 


715.7 


10.4 


84 


nw. 


8.0 


3.38 a.m.... 


715.7 


9.9 


85 


nw. 


8.0 


998 


676.2 


7.9 


79 ' nw. 


15.2 


3.53 a. m.... 


715.7 


9.8 


86 


nw. 


8.0 


1,391 


644.9 


9.6 


30 


nw. 


14.0 


4.05 a.m.... 


715.7 


9.5 


87 


nw. 


8.9 


1,806 


613.6 


9.4 


24 


nw. 


16.6 


4.22 a. m.... 


715.8 


9.5 


83 


nw. 


7.2 


2,789 


544.6 


6.7 


17 


nw. 


21.7 


4.47 a.m.... 


710.0 


9.4 


87 


nw. 


8.9 


3,770 


482.5 


-1.1 


19 


nw. 


23.3 


5.15 a. m.... 


716.2 


9.1 


89 


nw. 


8.0 


2,785 


644.6 


6.0 


18 


nw. 


20.0 


5.31 a. m.... 


716.3 


8.8 


91 


nw. 


8.0 


1,866 


609.6 


8.6 


17 


nw. 


16.0 


5.48 a.m.... 


716.4 


8.7 


92 


wnw. 


7.6 


1,052 


672.1 


6.2 




nw. 


12.8 


«.01 a. m.... 


716.5 


8.6 


93 


nw. 


8.0 


626 


716.6 


8.6 


"93" 


nw. 


8.0 


Third flight - 
























0.35 a. ra.... 


717.0 


8.8 


88 


nw. 


6.7 


526 


717.0 


8.8 


88 


nw. 


6.7 


6.47 a. m.... 


717.3 


8.8 


88 


nw. 


7.6 


932 


682.8 


5.7 


91 


nnw. 


12.0 


7.06 a.m.... 


717.4 


8.7 


90 


nw. 


7.6 


1,685 


623.3 


9.0 


33 


nw. 


16.8 


7.21 a.m.... 


717.6 


8.8 


91 


nw. 


7.6 


2,663 


553.7 


4.3 


26 


nw. 


ao.o 


7.42 a.m.... 


717.8 


9.0 


90 


nw. 


7.6 


3,453 


602.0 


-1.9 


66 


nw. 


24.0 


8.10a. m.... 


718.1 


9.0 


91 


nw. 


8.0 


2,668 


653.7 




32 


nw. 


20.8 


8.27 a.m.... 


718.3 


9.2 


90 


nw. 


5.8 


1,800 


615.6 




29 


nw. 


20.0 


8.41a.m.... 


718.5 


9.4 


90 


nw. 


4.9 


1,044 


674.8 


""'5.6' 


97 


nnw. 


11.6 


8.55 a.m.... 


718.7 


9.4 


90 


nw. 


2.7 


526 


718.7 


9.4 


90 


nw. 


2.7 



September IS. — Firet flight: Four kites were used; lifting surface, 25.2 sq. m. Wire 
out, 5,000 m. ; at maximum altitude, 4,650 m. 

There were a few A.-Cu. from the northwest which became A.-St. during the latter 
part of the flight. A few Ci. from the northwest were observed at 1.25 a. m. 

Second flight: Four kites were used; lifting surface, 27.2 sq. m. Wire out, 5,000 m. ; 
at maximum altitude, 4,850 m. 

A.-St. and A.-Cu. from the northwest increased from 1/10 to 8/10. 

Third flight: Four kites were used; lifting surface, 27.2 sq. m. Wire out, 5,000 m.; 
at maximum altitude. 

The sky was covered with A.-St. from the northwest. About 8 a. m. St. from the 
north-northwest appeared, increasing to 6/10 by 9 a. m. ; altitude of St., 1,200 m. 

At 8 a. m. pressure was high over the upper Lakes and low over Newfoundland. 
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Results of free air observations. 





On Mount Weather, Va., 


526 m. 


At diflerent heights above sea. 


Date and hoar. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 






Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 








Direc- 


Veloc- 


Diieo- 


Veloc- 








. 


tion. 


ity. 






___ 




tion. 


ity. 


1911. 
























Sept. 13: 
fourth fUght- 
























mm. 


•c. 


% 




TO. p.*. 


TO. 


mm. 


•(7. 


-% 




TO. p. ». 


9.61a.m.... 


718.4 


9.8 


86 


nnw. 


6.3 


626 


718.4 


9.8 


nnw. 


6.3 


9.68 a.m.... 


718.4 


9.8 


84 


nnw. 


7.2 


863 


689.7 


5.8 


92 


nnw. 


10.4 


10.07 a. m-... 


718.4 


9.8 


85 


nnw. 


6.7 


1,092 


670.6 


6.2 


80 


nnw. 


12.7 


10.19 a.m.... 


718.4 


10.3 


81 


nnw. 


7.2 


1,491 


638.8 


7.3 


36 


nnw. 


14.8 


10.31a.m.... 


718.3 


10.2 


80 


nnw. 


6.7 


2,207 


586.2 


2.5 


42 


nw. 


16.0 


10.46 a.m.... 


718.3 


10.2 


78 


nw. 


6.7 


2,836 


641.2 


-0.5 


100 


nw. 


29.4 


11.07 a.m.... 


718.4 


10.0 


78 


nw. 


7.2 


3,102 


523.4 


-1.4 


100 


wnw. 


30.7 


11.15 a.m.... 


718.4 


9.9 


79 


nw. 


6.7 


3,578 


403.1 


-1.6 


100 


wnw. 





11.36 a.m.... 


718.6 


10.0 


79 


nw. 


6.7 


3,266 


613.7 


-0.7 


100 


wnw. 





11.66 a.m.... 


718.8 


10.0 


80 


nw. 


6.7 


2,919 


536.8 


-1.2 


100 


wnw. 




12.28 p. m 


718.8 


10.4 


80 


wnw. 


6.3 


2,509 


564.0 


0.2 


100 


nw. 


"24.0 


12.38 p.m.... 


718.8 


10.0 


72 


nw. 


8.0 


1,917 


606.9 


3.3 


63 


nw. 




12.46 p.m.... 


718.8 


11.2 


69 


nw. 


9.4 


1,624 


629.1 


7.2 


43 


nw. 




12.60 p. m 


718.8 


11.2 


68 


nw. 


8.0 


1,213 


661.5 


3.9 


86 nw. 




12.60 p. m.... 


718.8 


11.8 


64 


nw. 


8.6 


883 


688.7 


7.2 


82 ' nw. 


""U.2 


1.06 p. m 


718.8 


11.4 


63 


nw. 


8.9 


526 


718.8 


11.4 


63 1 nw. 


8.9 


Sept. 14: 


















1 




1.06 p.m.... 


723.0 


14.3 


64 


86. 


6.3 


526 


723.0 


14.3 


64 se. 


6.3 


2.22 p.m.... 


722.4 


16.6 


64 


86. 


6.8 


920 


688.6 


9.2 


76 , sse. 


7.8 


3.18 p. m 


722.0 


16.7 


64 


se. 


8.9 


1,206 


665.5 


8.6 


65 1 s. 


7.0 


4.10 p.m.... 


721.9 


16.1 


62 


ae. 


7.6 


1,669 


629.3 


6.8 


69 1 ssw. 


7.2 


4.36 p. m 


721.9 


16.1 


64 


ae. 


7.2 


2,067 


599.7 


9.2 


24 sw. 


6.3 


4.40 p.m.... 


721.9 


16.0 


63 


sse. 


7.2 


2,236 


687.6 


8.2 


22 


sw. 


6.7 


4.46 p.m.... 


721.9 


15.8 


63 


see. 


7.2 


2,066 


699.7 


8.7 


19 


sw. 


7.7 


4.50 p.m.... 


721.9 


16.6 


65 


sse. 


7.2 


1.680 


628.4 


6.0 


61 


ssw. 


10.4 


6.16 p. m 


721.9 


16.6 


67 


sse. 


8.0 


1,220 


664.5 


8.4 


82 


s. 


12.3 


6.23 p. m 


721.9 


16.3 


66 


sse. 


8.0 


863 


603.6 


11.0 


75 8. 


12.0 


6.32 p.m.... 


721.9 


16.0 


69 


sse. 


7.2 


626 


721.9 


15.0 


69 


sse. . 


7.2 


Sept. 16: 
























1.41p.m.... 


716.4 


19.9 


90 


sw. 


4.9 


626 


716.4 


19.9 


90 


sw. 


4.9 


1.66 p.m.... 


716.2 


20.6 


87 


ssw. 


4.9 


816 


692.7 


21.1 


70 




8.4 


2.11p.m.... 


716.0 


20.2 


88 


ssw. 


4.6 


1,481 


641.3 


19.4 


83 


wsw. 


16.0 


2.28 p. m 


716.9 


20.8 


83 


sw. 


4.6 


1,911 


610.1 


17.7 


76 


w. 


15.2 


2.42 p.m.... 


716.8 


21.0 


80 


wsw. 


6.4 


2,676 


667.6 


11.1 


84 


wnw. 


20.8 


3.26 p. m 


716.7 


21.0 


84 


sw. 


6.8 


3,617 


503.7 


4.3 


03 


w. 


20.7 


3.63 p.m.... 


716.7 


21.2 


83 


sw. 


6.4 


2,583 


563.9 


12.5 


86 


w. 


18.0 


4.08 p. m 


715.7 


21.4 


81 


sw. 


4.9 


1,930 


609.1 


16.6 


87 


w. 


16.8 


4.21p.m.... 


716.7 


21.6 


81 


sw. 


6.8 


1,500 


640.3 


20.6 


72 


w. 


14.1 


4.31 p.m 


716.8 


21.8 


81 


wsw. 


7.2 


906 


686.5 


24.5 


76 


wsw. 


16.0 


4.34 p.m 


716.8 


21.6 


82 


wsw. 


7.6 


526 


715.8 


21.6 


82 


wsw. 


7.6 



Fourth flight: Five kites were used; lifting surface, 31.5 sq. m. Wire out, 7,500 m.; 
at maximum altitude, 7,300 m. 

There were 10/10 A. -St. from the northwest until 11.30 a. m., and from the west- 
northwest thereafter; altitude, 2,600 m. 

September 14. — Seven kites were used; lifting surface, 46.6 sq. m. Wire out, 6,000 
m.; at maximum altitude, 3,100 m. 

There were about 7/10 Ci.-St. from the northwest, with solar halo. After 4.30 p. m. 
they were gradually obscured by A.-Cu. and A.-St. from the northwest, which covered 
the sky at 5.30 p. m. 

A large high, central over the North Atlantic States, covered the eastern part of the 
country. Pressure was low over Saskatchewan. 

September 15. — Four kites were used; lifting surface, 26.2 sq. m. Wire out, 6,000 
m.; at maximum altitude, 5,400 m. 

A.-St. and A.-Cu. from the west-northwest covered the sky. Light rain fell imtil 
1.40 and from 3.43 to 3.50 p. m. 

High pressure was central east of New England, low pressure north of Lake Superior. 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 






Height. 


Pres- 
sure, 
ture. 


Tem- 
pera- 


Rel. 
hum. 








Direc- 


Veloo- 


Dh-eo- 


Veloc- 










tion. 


ity. 










tion. 


ity. 


1911. 
























Sept. 16: 


mm. 


•(7. 


% 




m.p.8. 


m. 


mm. 


•c. 


% 




m. p. «. 


10.45 a.m.... 


716.0 


20.6 


88 


nw. 


5.4 


526 


716.0 


20.6 


88 


nw. 


5.4 


10.54 a.m.... 


716.0 


21.1 


86 


nw. 


5.8 


882 


687.2 


18.3 


75 


nnw. 


8.8 


11.37 a.m.... 


716.0 


21.3 


81 


nw. 


6.3 


1.128 


667.8 


18.7 


58 


n. 


6.0 


11.48 a.m.... 


716.0 


21.3 


81 


nw. 


4.9 


1,503 


638.8 


14.5 


78 


nw. 


6.3 


11.54 a.m.... 


716.0 


20.9 


79 


wnw. 


7.2 


1,166 


664.8 


17.6 


62 


nw. 


7.3 


12.04 p.m.... 


716.0 


21.1 


78 


nw. 


5.4 


779 


095.4 


18.5 


82 


nw. 


6.3 


12.07 p.m.... 


716.0 


21.2 


79 


nw. 


5.4 


526 


716.0 


21.2 


79 


nw. 


5.4 


Sept. 17: 
























6.29 a. m — 


717.2 


16.0 


68 


nnw. 


5.4 


526 


717.2 


16.0 


68 


nnw. 


5.4 


6.34 a. m.... 


717.3 


16.2 


67 


nnw. 


4.9 


719 


701.4 


17.6 


58 


n. 


10.9 


6.47 a.m.... 


717.3 


16.8 


67 


nnw. 


4.5 


1,072 


672.8 


15.0 


60 


nne. 


10.3 


7.08 a.m.... 


717.4 


17.4 


62 


nnw. 


4.0 


1,614 


631.0 


10.3 


51 


nne. 


10.0 


8.53a. m.... 


717.6 


18.8 


71 


wnw. 


3.6 


2,276 


583.1 


5.8 


53 


nne. 


8.8 


9.05 a.m.... 


717.6 


19.4 


65 


wnw. 


3.1 


2,782 


548.0 


5.1 


36 


nne. 


11.6 


9.08 a.m.... 


717.6 


19.5 


65 


wnw. 


3.1 


3,058 


529.9 


5.4 


31 


nne. 


14.0 


9.23 a.m.... 


717.6 


20.0 


68 


w. 


3.6 


3,603 


495.6 


3.2 


26 


n. 


12.4 


9.37 a. m 


717.7 


20.2 


66 


wnw. 


4.0 


2,938 


538.0 


5.4 


27 


n. 


12.0 


9.47 a. m 


717.7 


20.1 


68 


w. 


3.6 


2,786 


548.0 


3.7 


28 


nne. 


10.2 


10.03 a.m.... 


717.7 


20.3 


66 


wnw. 


3.6 


2,092 


596.3 


7.6 


57 


nne. 


9.1 


10.20 a.m.... 


717.7 


21.0 


66 


w. 


2.2 


1482 


641.8 


12.3 


59 


ne. 


7.1 


10.32 a.m.... 


717.8 


21.4 


65 


nw. 


2.2 


931 


685.0 


17.3 


59 


ne. 


5.5 


10.36 a.m.... 


717.8 


21.4 


64 


nw. 


2.2 


526 


717.8 


21.4 


64 


nw. 


2,2 


Sept. 18: 
























2.53 p. m . . . 


718.4 


17.8 


83 


e. 


3.6 


526 


718.4 


17.8 


83 


e. 


3.6 


3.09 p. m... 


718.3 


18.0 


82 


ese. 


4.9 


2,060 


600.5 


11.3 




nw. 




3.30 p. m . . . 


718.2 


18.7 


80 


ese. 


4.0 


1,532 


638.5 


16.1 




nw. 




3.38 p.m... 


718.1 


18.4 


80 


e. 


4.5 


1,004 


679.1 


16.7 




wsw. 




3.45 p. m.. . 


718.0 


18.6 


82 


se. 


4.9 


792 


696.1 


15.3 




ae. 




3.48 p.m... 


718.0 


17.4 


84 


se. 


4.9 


526 


718.0 


17.4 


"84* 


se. 


'■"4.9 



September 16. — Four kites were used; lifting surface, 30.6 sq. m. Wire out, 2,000 
m.; at maximum altitude, 1,200 m. 

There were 4/10 A.-Cu. from the west aad 4/10 St. from the north. The base of the 
St. was about 300 m. above the ground. 

Pressure was low over Quebec with a secondary depression off the New Jersey 
coafit. Pressure was high over Georgia. 

September 17. — Five kites were used; lifting surface, 39.9 sq. m. Wire out, 5,000 
m.; at maximum altitude, 4,000 m. 

After 9 a. m. there were a few Ci. from the west-northwest. 

Pressure was high over Newfoundland and relatively high over West Virginia, and 
wsfl low off the middle Atlantic coast. 

September 18. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,000 m. 

Ci., from the northwest, and St.-Gu., from the southeast, diminished from 8/10 to 
3/10; base of St.-Cu., about 800 m. altitude. 

High pressure, central over the lower St. Lawrence, covered the Eastern States. 
Pressure was low over the Mississippi Valley and the upper Lakes. 
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RenUts of free air observatiom. 



Date and hour. 



1911. 
Sept. 19: 

1.24 p. m. . . 
1.44 p. m. . . 
1.53 p. m. . . 
2.27 p. m. . . 

2.38 p. m. . . 
Sept. 20: 

7.48 a. m.... 

7.56 a. m.... 

9.33 a. m.... 
10.56 a. m.... 
11.04 a.m.... 
Sept. 21: 

6.42 a.m.... 

6.53 a.m.... 
7.02 a.m... 

7.27 a.m... 
9.21a. m... 

9.28 a.m... 
9.37 a.m... 

9.54 a.m... 
10.12 a. m... 
10.27 a.m... 
10.44 a.m... 
10.55 a. m... 
11.16 a.m... 
11.50 a.m... 
12.17p.m... 
12.35 p.m... 
12.50p. m... 

1.05 p.m... 
1.30 p.m... 

1.39 p.m... 
1.46 p.m... 



On Mount Weather, Va., 626 m. 



Pres- 
sure. 



714.0 
713.9 
713.8 
713.6 
713.5 

716.6 
716.7 
717.3 
717.5 
717.5 

719.3 

719.4 I 

719.4 

719.4 

719.5 

719.5 

719.6 

719.6 

719.6 

719.6 

719.6 

719.6 

719.6 

719.6 

719.5 

719.4 

719.4 

719.3 

719.2 

719.1 

719.1 



Tem- 
pera- 
ture. 



22.0 
22,6 
22.3 
23.4 
23.6 



I 



15.8 j 
15.8 

17.1 1 
19.0 I 

18.8 I 
I 

14.8 

15.2 , 
15.2 
15.8 
17.0 
17.0 
17.5 
17.8 
18.3 
18.3 
18.0 
18.0 I 
17.1 

16.9 I 

17.0 ; 

16.8 
17.0 
16.8 
16.0 I 
16.0 , 
16.0 



Rel. 
hum. 



78 
78 
77 
74 
76 

90 




Wind. 



wnw. 
wnw. 
wnw. 
wnw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 

se. 
se. 
se. 
se. 
se. 



m. p. 8. 

3.6 
4.0 
4.2 
2.4 
2.2 

8.5 
7.6 
8.9 
8.0 
8.0 

6.3 
6.7 
7.2 
6.3 
6.3 
6.3 
6.3 
5.8 
6.7 
6.7 
6.3 
5.8 
5.8 
5.8 
4.9 
4.9 
4.5 
5.8 
6.7 
5.8 
5.8 



At different heights above sea. 



Height. 



m. 

526 

1,623 

1,419 

845 

526 

526 
844 
1,090 
844 
526 

526 
810 
1,077 
1.663 
2.131 
2,780 
3.523 
4,130 
4,436 
4,728 
5,270 
5,371 
5,041 
4,340 
3,661 
3,207 
2,559 
1,978 
1.139 
996 
526 









Wind. 


Pres- 


Tem- 


Rel. 










sure. 


ture. 


hum. 


Direo- 
Uon. 


Veloo- 
ity. 


mm. 


•c. 


% 




TO. p. 9. 


714.0 


22.0 


78 


wnw. 


3.6 


628.7 


16.2 




nw. 




643.7 


17.0 




nnw. 




688.0 


20.4 




nw. 




713.5 


23.6 


76 


nw. 


2.2 


716.6 


15.8 


90 


nw. 


8.5 


690.4 


13.6 


87 


nnw. 


11.2 


671.1 


13.2 


87 


nnw. 


6.9 


691.4 


15.3 


72 


nnw. 


11.6 


717.5 


18.8 


68 


nw. 


8.0 


719.3 


14.8 


71 


se. 


6.3 


095.8 


15.9 


63 


sse. 


8.8 


674.3 


16.7 


74 


sse. 


10.4 


629.2 


10.7 


91 


sw. 


8.8 


595.3 


11.0 


76 


sw. 


11.8 


550.4 


7.7 


76 


sw. 


11.6 


502.8 




96 


sw. 


20.0 


466.5 


-6.9 


76 


wsw. 


21.6 


449.0 




52 


wsw. 


22.6 


432.4 


- 6.6 


81 


wsw. 


17.6 


403.6 


- 6.0 


80 


wsw. 


18.4 


398.4 


- 7.3 


76 


wsw. 


17.6 


' 415.6 




96 


wsw. 




453.8 


- 2.8 


94 


wsw. 




494.0 


1.3 


93 


wsw. 


15.4 


' 522.2 


4.1 


92 


wsw. 


12.2 


565.2 


7.7 


92 


sw. 


11.2 


606.0 


11.3 


92 


ssw. 


13.6 


669.2 


16.1 


86 


ssw. 


13.0 


680.4 


14.4 


90 


s. 




719.1 


16.0 


92 


se. 


5.8 



September 19. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,200 m. 

At 1.24 there was 1/10 St.-Cu. from the weet-northwest, at 2.30, 1/10 A. -St. and St.-Cu. 
from the north-northwest, and at 2.38, 3/10 A.-St. and A.-Cu. from the north-northwest. 

l^ressure was low over southeastern Ontario and off the Atlantic coast, and high 
pressure was central over the middle plains States. 

September 20. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 3,750 m.; 
at maximum altitude, 2,700 m. 

St.-Cu., from the northwest, decreased from 8/10 to 1/10. 

Pressure was low off Nova Scotia and the New England States and high over the 
upper Lakes. 

September 21. — Eight kites were used; lifting surface, 52.4 sq. m. Wire out, 9,000 
m.; at maximum altitude. 

About 2/10 St.-Cu. were followed by 9/10 A.-Cu. at 9 a. m., and by 10/10 A.-St. after 
11 a. m., all from the west-southwest. About noon St.-Cu. from the southwest ap- 
peared and by 12.30 p. m. covered the sky. Light rain fell from 12.43 until 1.35 p. m. 

Low pressure was central over southern Lake Michigan. Pressure was high over 
New England. 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 






Hei^t. 


Pres- 
sure. 


Tem- 
ture. 


Bel- 
hum. 








Direc- 


Veloc- 


Direc- 


Veloc- 










tion. 


ity. 










tion. 


ity. 


1911. 
























Sept. 22: 


mm. 


•c. 


% 




m. p. 9. 


m. 


mm. 


•c. 


% 




TO. p. 8. 


8.18 a.m.... 


721.0 


16.5 


96 


nw. 


^.7 


526 


721.0 


16.5 


96 


nw. 


6.7 


8.26 a.m.... 


721.0 


16.9 


92 


nw. 


8.5 


893 


690.5 


13.8 


81 


nnw. 


14.8 


8.38 a.m.... 


721.0 


16.8 


92 


nw. 


9.4 


1,462 


645.4 


11.4 


79 


nw. 


18.4 


9.01a.m.... 


721.1 


17.6 


84 


nw. 


13.4 


1,697 


627.9 


16.7 


27 


nw. 


6.0 


10.32 a.m.... 


721.7 


19.5 


69 


nw. 


9.8 


2,288 


586.0 


11.4 


26 


nw. 


5.2 


10.43 a.m.... 


721.7 


19.6 


67 


nw. 


7.2 


1,817 


619.2 


14.4 


26 


nw. 


8.5 


10.49 a.m.... 


721.7 


• 19.4 


68 


nw. 


6.3 


1,611 


634.7 


9.1 


57 


nw. 


16.4 


11.00 a.m.... 


721.7 


19.5 


68 


nw. 


6.3 


1,179 


668.3 


11.6 


92 


nnw. 


11.8 


11.07 a.m.... 


721.7 


19.6 


69 


nw. 


7.6 


955 


686.4 


14.1 


86 


nnw. 


11.2 


11.17 a.m.... 


721.8 


19.8 


68 


nw. 


10.3 


526 


721.8 


19.8 


68 


nw. 


10.3 


Sept. 23: 
























10.31a.m.... 


724.4 


18.3 


77 


sse. 


1.2 


526 


724.4 


18.3 


77 


sse. 


1.2 


10.47 a.m.... 


724.4 


18.1 


77 


se. 


0.9 


1,867 


619.3 


12.8 




s. 




10.55 a.m.... 


724.4 


18.4 


79 


sw. 


0.9 


1,070 


679.7 


15.0 




sse. 





11.12 a.m.... 


724.3 


18.9 


78 


sw. 


1.0 


835 


698.6 


16.5 




sse. 




11.32 a.m.... 


724.2 


19.5 


74 


sse. 


1.5 


526 


724.2 


19.5 


"74" 


sse. 


'i'.h 


Sept. 24: 






















11.26 a.m.... 


721.6 


22.0 


82 


se. 


2.6 


526 


721.6 


22.0 


82 se. 


2.6 


11.62 a.m.... 


721.4 


23.6 


80 


se. 


3.1 


2,336 


584.2 


12.3 




calm. 




12.07 p.m.... 


721.4 


23.5 


79 


ese. 


3.1 


1,684 


630.9 


15.9 




calm. 




12.21p.m.... 


721.3 


24.2 


77 


se. 


2.2 


1,033 


680.5 


20.0 




sw. 




12.25 p.m.... 


721.3 


24.3 


76 


s. 


2.3 


526 


721.3 


24.3 


"to" 


s. 


""2.*3 



September 22. — Six kites were used; lifting surface, 38.3 sq. m. Wire out, 6,000 m. ; 
at piaximum altitude, 2,800 m. 

There were about 6/10 Ci.-St. and A.-Cu. from the west throughout the flight, with 
solar halo between 8 and 9 a. m. St., from, the northwest, altitude 800 m., decreased 
from 4/10 to few by 9 a. m. Gu. appeared about 10 a. m. and increased to 3/10. 

Pressure was high over lower Michigan and comparatively low over New England. 

September 2S. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,200 m. 

There were 9/10 to 10/10 St. from the south-southeast at an altitude of about 1,200 m. 
The balloon was hidden by the clouds from 10.40 to 10.57 a. m. 

A well-developed high had its center over central New England and a trough ofJow 
pressure extended from Arizona to Lake Superior, with centers over southeastern 
Nebraska and northeastern Minnesota. 

September 24. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,100 m. 

There were 3/10 to 1/10 St., whose direction was west-southwest at the beginning, 
south at 11.37 a. m., and doubtful at the end of the flight. 2/10 A. -St. from the west 
at the beginning of the flight soon disappeared. There was light haze. 

Pressure was high over northern Minnesota and off the middle Atiantic coast and 
relatively low over the St. Lawrence Valley and Missouri. 
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On Moont Weather, Va., 526 m. 


At different heists above sea. 


Date and hoar. 








Wind. 










Whid. 




Pres- 
sure. 


Tem- 


Rel. 
hum. 






Height. 


Pres- 
sure. 


Tem- 

EST 


Rel. 
hum. 








Direc- 


Veloo. 


Direc- 


Veloc- 








- 


tion. 


ity. 










tion. 


ity. 


1911. 


















Sept. 25: 


mm. 


•c. 


% 




m.p.i. 


m. 


mm. 


•<7. 


% 




m.p.i. 


6.34 a.m.... 


719.3 


20.1 


86 


w. 


7.6 


626 


719.3 


20.1 


86 


w. 


7.6 


6.47 a.m.... 


719.3 


20.6 


83 


W8W. 


7.2 


762 


700.0 


21.7 


68 


wnw. 


10.0 


7.06 a.m.... 


719.3 


20.7 


82 


W. 


6.7 


1,213 


664.5 


18.6 


65 


wnw. 


10.1 


7.37 a.m.... 


719.3 


21.0 


80 


W. 


7.2 


1,684 


629.0 


14.6 


68 


wnw. 


8.4 


8.28 a.m.... 


719.3 


20.6 


78 


W. 


8.9 


2,183 


592.6 


9.6 


70 


w. 


8.4 


8.50 a.m.... 


719.3 


21.6 


83 


w. 


8.9 


2,760 


652.8 


3.6 


88 


w. 


9.2 


9.24 a.m.... 


719.3 


22.7 


77 


w. 


7.6 


2,871 


645.6 


2.4 


82 


w. 


12.1 


10.10 a.m.... 


719.2 


23.8 


71 


w. 


7.2 


4,014 


473.1 


-1.7 


25 


w. 


19.3 


10.35 a.m.... 


719.0 


24.2 


70 


w. 


7.2 


4,336 


464.2 


-3.8 


22 


w. 


19.6 


11.23 a.m.... 


718.7 


24.7 


65 


wnw. 


8.9 


5,164 


408.8 




60 


w. 


19.8 


12.33 p.m.... 


718.3 


26.7 


59 


w. 


7.2 


3,514 


603.0 




80 


w. 


13.8 


12.67 p.m.... 


718.3 


26.7 


62 


wsw. 


6.3 


2,977 


537.4 




43 


w. 




1.17p.m.... 


718.2 


2(S.6 


58 


nw. 


4.0 


2,905 


683.2 


"i'.z 


76 


wsw. 


' "ii.'? 


1.30 p.m.... 


718.1 


26.7 


65 


wnw. 


5.4 


i;866 


615.4 


11.9 


83 


w. 


11.2 


1.45 p.m.... 


717.9 


27.3 


55 


wnw. 


6.4 


995 


680.6 


20.0 


68 


wnw. 


7.0 


1.59 p.m.... 


717.9 


26.6 


54 


wnw. 


6.4 


626 


717.9 


26.6 


54 


wnw. 


5.4 


Sept. 26: 
























8.14 a.m.... 


718.2 


20.2 


78 


wnw. 


9.8 


526 


718.2 


20.2 


78 


wnw. 


9.8 


8.24 a.m.... 


718.2 


20.1 


79 


wnw. 


8.9 


943 


684.3 


16.8 


81 


nw. 


20.0 


8.40 a.m.... 


718.2 


20.4 


80 


wnw. 


8.5 


1,496 


641.2 


14.1 


68 


nw. 


18.4 


S.-Ma. m.... 


718.3 


20.6 


80 


wnw. 


7.2 


2,060 


599.7 


10.4 


65 


nw. 


20.3 


9.03 a.m.... 


718.3 


20.7 


80 


wnw. 


8.9 


2,483 


669.8 


7.6 


68 


nw. 


20.4 


9.38 a.m.... 


718.6 


21.1 


77 


nw. 


8.9 


3,127 


527.1 


2.6 


53 


nw. 


19.5 


9.66 a.m.... 


718.8 


21.4 


74 


nw. 


8.9 


3,916 


477.7 


-2.6 


60 


nw. 


24.8 


10.12 a.m.... 


718,9 


21.6 


71 


nw. 


11.6 


4,289 


456.0 




46 


nw. 


28.1 


10.22 a. m 


718.9 


21.6 


70 


nw. 


9.8 


4,545 


441.3 




65 


nw. 


28.0 


10.62 a.m.... 


719.1 


21.3 


68 


nw. 


8.5 


4,884 


422.6 




17 


nw. 


29.0 


10.58 a.m.... 


719.1 


21.2 


67 


nw. 


8.9 


4,940 


419.6 




26 


nw. 


28.2 


11.34 a.m.... 


719.2 


20.9 


60 


nw. 


8.9 


4,210 


459.1 




13 


nw. 


25.5 


12.11 p.m.... 


719.3 


21.2 


68 


nw. 


10.3 


3,697 


489.7 




7 


nw. 


24.9 


12.32 p.m.... 


719.4 


21.2 


65 


nw. 


9.4 


3.126 


626.1 




48 


nw. 


25.0 


12.65 p.m.... 


719.6 


21.6 


64 


nw. 


10.3 


2.413 


574.4 




67 


nw. 


18.7 


12.59 p.m.... 


719.6 


21.6 


64 


nw. 


9.4 


2,310 


581.8 




66 


nw. 


19.9 


1.05 p.m.... 


719.5 


21.6 


&*> 


nw. 


9.8 


1.929 


609.3 


'" "7.'5' 


86 


nw. 


18.7 


1.23 p.m.... 


719..') 


21.4 


68 


nw. 


9.8 


1,401 


049.2 


11.1 


93 


nw. 


13.3 


1.33 p.m.... 


719.5 


20.9 


67 


nnw. 


10.3 


996 


681.2 


14.2 


79 


nnw. 


13.6 


1.42 p.m.... 


719.5 


20.3 


71 


nw. 


9.8 


526 


719.5 


20.3 


71 


nw. 


9.8 



September 25. — Ten kites were used; lifting surface, 65.0 sq. m. Wire out, 11,000 
m.; 4at maximum altitude, 9,800 m. 

There were few to 4/10 Ci.-Cu. and A.-Cu. from the west until 9 a. m. Thereafter 
few to 3/10 Cu. moved from the west until about 12.30 p. m., then from the west- 
southwest. The head kite was in base of the Cu. at 1.20 p. m., altitude about 1,900 m. 

Pressure was high over the Missouri Valley and eastern Canada and over the South- 
eastern States, and was relatively low over central New England. 

September 26. — Six kites were used; lifting surface, 38.3 sq. m. Wire out, 9,000 m. : 
at maximum altitude, 8,600 m. 

Few to 1/10 Ci.-Cu. from the northwest prevailed until 11 a. m.; few Ci.-St. from 
the west-northwest were visible between 10 and 11 a. m. Throughout the flight there 
were 3/10 to 7/10 St.-Cu. from the northwest at an altitude of 1,300 m. 

Pressure was high over the upper Lakes and low off the North Atlantic States. 
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On Mount Weathei 


,Va.,526m. 




At different heights above sea. 




DatJjandhQOr^ 








Wind. 






', 




Wind. 








hum. 






HelgbL 


Pres- 
aore. 


> Tem- 
pera- 


Rel- 
hum. 


Direo- 






ViKS- 


Vdoo- 


Vdw- 










Uon, 


tty. 






1 




tm. 


ity. 


Iffll. 
























Sept. 27: 


mm. 


•c. 


% 




m.p.8. 


in. 


mm. 


•c. 


% 




m. p. 8. 


7.5fia.m.... 


720.4 


11.4 


78 


86. 


5.8 


526 


720.4 


11.4 


78 


se. 


6.8 


8.04 a.m.... 


720.4 


11.4 


78 


se. 


6.7 


1,099 


672.8 


12.4 




sw. 


16.0 


8.13 a. m.... 


720.4 


11.6 


77 


se. 


6.3 


1,269 


659.4 


11.0 




sw. 


14.4 


8.25 a. in.... 


720.4 


11.6 


79 


se. 


4.9 


1,561 


636.8 


12.9 




wsw. 


16.0 


8.51 a.m.... 


720.3 


12.1 


79 


sac. 


6.3 


2,432 


573.1 


5.7 




w. 


19.3 


9.10 a.m.... 


720.3 


13.1 


78 


se. 


6.7 


3,005 


536.0 


7.1 




wnw. 


16.0 


9.59 a.m.... 


720.2 


14.4 


74 


se. 


6.8 


4,005 


473.1 


-0.7 




wnw. 


16.8 


10.63 a.m.... 


719.7 


16.0 


73 


8SC. 


7.2 


4.822 


426.7 


-9.1 




wnw. 


21.2 


11.35a. m.... 


719.2 


16.7 


72 


s. 


7.2 


4.007 


473.1 


-2.6 




wnw. 


19.6 


12.02p.m.... 


719.0 


17.2 


72 


s. 


6.7 


3,298 


516.6 


3.2 




wnw. 


18.4 


12.31p.m.... 


718.7 


18.1 


68 


s. 


6.7 


2,151 


693.3 


12.9 




wnw. 


16.8 


12.40 p.m.... 


718.6 


18.3 


70 


s. 


7.6 


1,883 


612.4 


14.8 




wnw. 


17.2 


12.43 p.m.... 


718.6 


18.3 


72 


s. 


5.8 


1,662 


628.6 


11.9 




wnw. 


19. « 


1.00 p.m.... 


718.4 


18.6 


69 


8. 


7.6 


1,039 


676.6 


16.5 




sw. 


12.8 


1.10 p.m.... 


718.4 


18.9 


70 


sse. 


8.5 


885 


688.9 


14.9 




s. • 




1.15 p.m.... 


718.3 


18.8 


70 


sse. 


7.2 


526 


718.3 


18.8 


""to 


sse. 


■'■7J2 


Sept. 28: 
























fi.48a m.... 


718.1 


17.2 


100 


nw. 


10.3 


526 


718.1 


17.2 


100 


nw. 


10.3 


7.18 a.m.... 


718.3 


16.2 


95 


nw. 


8.5 


1.504 


639.9 


12.2 


94 


nw. 


18.0 


7.25 a.m.... 


718.3 


16.1 


94 


nw. 


8.5 


1,716 


624.1 


12.0 




wnw. 





7.33 a.m.... 


718.4 


16.1 


96 


nw. 


6.3 


1.944 


607.4 


13.3 


""34" 


wnw. 


18.6 


7.53 a.m.... 


718.5 


16.2 


90 


nnw. 


7.4 


2,489 


669.3 


10.4 


23 


nw. 


15.6 


8.06 a.m.... 


718.6 


15. 8 


90 


nw. 


8.8 


2.739 


662.6 


7.9 


16 


nnw. 


19.1 


8.24 a.m.... 


718.8 


16.8 


86 


nw. 


8.9 


3,119 


627.6 


3.3 


19 


\m\r. 


19.6 


8.39 a.m.... 


719.1 


15.9 


86 


nw. 


8.8 


3,841 


482.6 


-1.3 


23 


wnw. 


20.0 


9.12 a.m.... 


719.5 


16.3 


81 


nw. 


7.8 


4.498 


444.2 


-8.2 


20 


\niw. 


20.0 


9.48 a.m.... 


719.7 


16.6 


78 


nw. 


7.8 


3,830 


483.7 


-2.0 


18 


\niw. 


19.2 


10.19 a.m.... 


719.8 


16.9 


74 


nw. 


7.4 


3,298 


616.9 


2.4 


18 


wnw. 


15.1 


11.06 a.m.... 


719.9 


17.1 


62 


nw. 


8.8 


1,554 




10.8 


11 


wnw. 


16.0 


11.21a.m.... 


719.9 


16.8 


66 


nw. 


8.2 


1,009 


' "679.'9" 


10.7 


67 


nw. 


12.4 


11.40 a.m.... 


720.0 


17.1 


70 


nw. 


7.8 


526 


720.0 


17.1 


70 


nw. 


7.8 



September 27. — Seven kites were uaed; lifting sur^e, 44.1 sq. m. Wire out, 10,000 
m. ; at maximum altitude, 9,500 m. 

The sky was covered with St.-Cu. from the west-southwest until 9 a. m.; with 
Ci.-St., Ci.-Cu., and A.-St. from the northwest thereafter. Solar halo at intervals 
after 9.45 a. m. The head kite was in St.-Cu. at intervals from 8.10 to 9 a. m.; alti- 
tude of base, about 1,000 m. 

Pressure was low over the upper Lakes and was high over the northern and middle 
Atlantic coast. 

September 28. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 7,500 
m.; at maximum altitude, 7,100 m. 

There was fog at intervals until about 7.15 a. m. 9/10 St. from the northwest at 
6.34 a. m. had disappeared by 8 a. m. A solar halo was visible after 7.15 a. m. 7/10 
Ci.-St. from the west-northwest at 7.13 a. m. had increased to 10/10 by 7. 48 a. m., and 
had entirely disappeared by 11.06 a. m. 1/10 A.-St. from the west-northwest at 7.13 
a. m. had increased to 10/10 A.-St. at the close of the flight. 

Pressure was high over the Lake region and Ontario and centers of low pressure 
overlay the Gulf of St. Lawrence and southeastern Nebraska. 
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Retuks of free air observatioTit, 



Date and hour. 



1911. 
Sept. 29: 
Fint flight— 
10.43 a.m... 
10.55 a. m... 

11.03 a. m... 
11.06 a.m... 
11.21 a. m... 

12.04 p.m.. 
Second flight - 

1.31 p. m.. 
1.42 p.m.. 
1.57 p. m . . 
2.14 p.m.. 
2.17 p.m.. 
2.28 p. m.. 
2.31 p. m . . 



Pres- 
sure. 



711.9 
711.8 
711.8 
711.8 
711. fl 
711.2 

710.2 
710.1 
700.9 
709.8 
700.8 
709.7 
709. 7 



Tem- 
pera- 
lure. 



•C. 
21.3 
21.2 
21.2 
21.2 
21.6 
24.2 

24.8 
25.5 
25.7 
25.2 
25.3 
25.4 
25.2 



reathei 


r, Va., 62 


«m. 
nd. 




At different heists above sea. 






Wi 










Wind. 


Rel. 
hum. 






Height. 


Pres- 
sure. 


Tem- 


Rel. 
hum. 






Direc- 


Veloc- 


Direo- 


Veloc- 




tion. 


ity. 










tion. 


ity. 


% 




m. p. 8. 


m. 


TOWl. 


•c. 


% 




m. p. 9. 


80 ' wsw. 


9.4 


526 


711.9 


21.3 


80 


wsw. 


9.4 


80 ' sw. 


9.4 


1,061 


667.7 


19.7 


60 


w. 


20.0 


81 1 wsw. 


8.9 


1,467 


638.4 


14.6 


78 


w. 


20.1 


81 wsw. 


8.9 


1,718 




14.4 


92 w. 


26.4 


81 wsw. 


8.0 


1,943 


■ 603.1 


12.5 


68 1 wnw. 


27.2 


71 ' wsw. 


8.5 


526 


711.2 


24.2 


71 1 wsw. 


8.5 


66 w. 


11.6 


526 


710.2 


24.8 


66 1 w. 


11.6 


63 wsw. 


11.2 


978 


674.3 


20.3 


58 w. 


10.2 


62 wsw. 


11.6 


1,557 


630.2 


14.1 


94 1 w. 


25.0 


65 w. 


12.1 


2,265 


579.0 


7.8 


100 wnw. 




64 w. 


12.1 


2,294 


576.8 


7.9 


53 wnw. 




63 w. 


11.2 


2,922 


534.2 


3.0 


92 wnw. 


' "3i.*2 


64 w. 


11.2 


526 


709.7 


25.2 


64 , w. 


11.2 



















_ 



September 29. — First flight: Three kites were used; lifting surface, 18.9 sq. m. 
Wire out, 3,100 m.; at maximum altitude. 

There were 5/10 to 7/10 A.-Cu. from the weet-northwest. There were 3/10 to 1/10 
St.-Gu. from the west-north west until 10.55 a. m. and a few to 1/10 Ci. from the weet 
after 11.21 a. m. 

Second flight: Four kites were used; lifting surface, 21.6 sq. m. Wire out, 5,000 m. ; 
at maximum altitude. 

There were a few to 1/10 Ci. from the west and 6/10 to 8/10 St.-Cu. from the west- 
north west; altitude, 2,000 m. 

Pressure was low over Lake Ontario and high over the Dakotas and over Georgia. 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Date and hour. 






Wind. 1 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 






Height 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
hum. 








Direc- 


Veloc- 


Direo- 


Veloc- 








1 tion. 


ity. 










tion. 


ity. 


1911. 






















Sept. 30: 


mm. 


•c. 


% 


m. p. 8. 


TO. 


mm. 


•c. 


% 




TO. p. S. 


8.10 a.m.... 


718.7 


11.9 


79 nnw. 


8.0 


526 


718.7 


11.9 


79 


nnw. 


8.0 


8.24 a.m.... 


718.9 


12.0 


76 nnw. 


11.2 


941 


683.9 


7.4 


87 


nnw. 


18.0 


8.36 a.m.... 


719.0 


11.6 


75 nnw. 


9.8 


1,308 


653.9 


4.2 


92 


nw. 


16.8 


8.54 a.m.... 


719.3 


12.0 


74 nnw. 


10.3 


1,513 


638.1 


3.5 


86 


nw. 


18.4 


8.55 a.m.... 


719.4 


12.0 


74 nnw. 


10.3 


1,564 


634.1 


7.0 


59 nw. 


18.4 


8.67 a. m 


719.4 


11.9 


74 nnw. 


10.3 


1,614 


630.3 


5.7 


61 , nw. 


16.8 


9.00 a.m.... 


719.4 


11.8 


74 nw. 


11.2 


1,627 


629.3 


7.5 


50 


nw. 


16.8 


9.21 a. m.... 


719.3 


12.2 


71 nw. 


8.9 


2,280 


581.6 


10.1 


22 


nw. 


15.6 


9.34 a.m.... 


719.3 


12.2 


70 , nw. 


9.8 


2,481 


567.7 


10.3 


15 


nnw. 


14.4 


10.17 a.m.... 


719.3 


12.6 


68 


nw. 


10.3 


3,030 


531.3 


5.7 


7 


nnw. 


14.4 


10.40 a.m.... 


719.6 


13.0 


66 


nw. 


9.4 


3,432 


505.9 


3.5 


6 nnw. 


16.8 


10.62 a.m.... 


719.7 


13.1 


65 


nw. 


10.3 


2,871 


542.1 


6.4 


6 1 nnw. 


13.0 


11.00 a.m.... 


719.8 


13.1 


65 


nw. 


10.7 


2,360 


576.1 


9.3 


6 


nnw. 


12.8 


11.09 a.m.... 


719.8 


13.2 


64 


nw. 


10.7 


2,210 


587.2 


10.4 


6 


nnw. 


11.2 


11.14 a.m.... 


719.8 


13.3 


63 


nw. 


10.3 


2,011 


601.4 


9.6 


6 


nw. 


11.2 


11.17 a.m.... 


719.8 


13.4 


63 


nw. 


10.3 


1,852 


612.9 


10.2 


9 


nw. 


10.4 


11.20 a.m.... 


719.8 


13.3 


64 


nw. 


8.9 


1,598 


632.1 


5.5 


13 


nw. 


12.4 


11.31a.m.... 


719.8 


13.7 


63 


nw. 


8.9 


1,198 


663.8 


4.6 


! nw. 


11.8 


11.42 a.m.... 


719.8 


13.6 


61 


nw. 


10.3 


941 


685.0 


7.6 


79 nw. 


11.1 


11.48 a.m.... 


719.8 


13.8 

1 


62 


nw. 


11.6 


526 


719.8 


13.8 


62 nw. 


11.6 



September SO. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 6,100 m.; 
at maximum altitude, 4,800 m. 

6/10 to 7/10 Ci.-Cu. gradually changed between 10 and 11 a. m. to Ci.-St.; direction, 
west-northwest. There were also 2/10 to 3/10 St.-Cu. from the northwest at an altitude 
of 1,300 m. 

Pressure was high over Lake Huron and low off Nova Scotia 
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Fio. 8.— Freo air temperatures, at diflerent levels, Aug. 1&-17, 1911. 
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Fio. 10.— Free air temperatures, at diflorent levels, Sept. 12 and 13, 1911. 
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FiQ. 11.— The daily temperature range at ditlt'rent levels from observations made Aug. 16 and 17, and 

Sept. 12 and 13, ISUl. 
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Fio. 12.— Mean hourly temperatures, July, 1911. 
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Fig. 13.— Mean hourly temperatures, Aug., 1911. 
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Fig. 14.— Mean hourly temperatures, Sept., 1911. 
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(XX) DUST LAYERS IN THE ATMOSPHERE AND 
CHANGES IN THE NEUTRAL POINTS OF SKY 
POLARIZATION. 

By W. J. HUMPHRBTS. 
(Dated February, 1012,] 

It is well known that sky light is, in general, partially polarized, 
and that the percentage of polarization varies from one point to 
another in the sky and also from day to day. 

If the Ught is analyzed into vibrations parallel and perpendicular, 
respectively, to the horizon, certain neutral arches will appear whose 
direction at every point makes an angle of 46° with the plane of 
polarization. If, how^ever, the analysis of the light is not into these 
two arbitrary planes but into the planes of maximum and minimum 
vibration, and if the direction indicated by the maximum vibration 
be followed, one is led to a neutral point, the lowest or highest, as 
the case may be, of the above-mentioned arches. The lowest, if it 
is above either the sun or the antisolar point; the highest, if it is 
below either of them. In this latter case, however, only one of these 
points, the one below the sun, known as ** Brewster's neutral point," 
can be actually observed; the other is always in the shadow of the 
earth, and, in fact, is purely imaginary. 

Along the sun's vertical, but between the sun and its nearly equally 
distant neutral points, Brewster's below it and Babinet's above, the 
polarization plane is parallel to the horizoA, as it also is between the 
antisolar point and its companion, Arago's neutral point. Between 
Babinet's point and Arago's point, however, the plane of polariza- 
tion along the sun's vertical is perpendicular to the horizon. Hence, 
when observations are confined to the sun's vertical, as they often 
38490—12 1 397 
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are, the neutral points are those points of this vertical at which the 
two polarizations, vertical and horizontal, are equal. 

The vertical polarization is due almost entirely to the primary- 
scattering of solar light by the dust in and the molecules of the atmos- 
phere, while the horizontal polarization appears to be due essentially 
to secondary scattering. And as both the relative and the absolute 
intensities of tliose two quantities of light, as seen by an observer 
at the surface of the earth, are functions of the amount and distri- 
bution of dust in the atmosphere, it follows that the positions of 
the neutral points must also be functions of the dust in the atmos- 
phere and its distribution. 

Lengthy discussions of these interesting phenomena, with refer- 
ences to original articles, are given in certain works on optica, notably 
in Meteorologische Optik, by Pernter and Exner, and in Tatsachen 
und Theorien der atmospharischen Polarisation, by Busch and Jensen. 
But the above simple statements, presumably, are a sufficient intro- 
duction for the purpose of this article, which is to point out the 
reasons for certain observed rapid changes in the solar and antisolar 
distances of the neutral points. 

An extensive and valuable series of observations of the neutral 
points has recently been published by Stiring,* whose investigations 
show, among other things: 

. a. That the first maximum solar distance and the minimum anti- 
solar distance of the Babinet and the Arago points, respectively, 
occur when the sun is about 1® below the horizon, due to the passage 
of its rays through the lowest dust layer. 

b. That there are isolated cases of rapid changes in the position of 
the Arago point when the sun is anywhere from 1°.5 to 3^.5 below 
the horizon. 

c. That not only individual measurements but also the annual 
average shows that just after the sun passes beyond 3°.5 below the 
horizon a rapid change in the position of the Arago point often 
occurs. 

d. That when the sun is rather less than 5® below the horizon the 
upper inversion layer, about 11 kilometers above the surface of the 
earth, becomes effective, as is shown both by exceptionally small 
solar distances of the Babinet point and by rapid increases in the 
antisolar distance of the Arago point. 

Stiring holds that the rapid changes in the position of the Arago 
point, when the sun is just more than 3^.5 below the horizon, may be 
accounted for by some sort of a layer boundary at the level of about 
4 kilometers. He also thinks that such a layer would account for 
that secondary minimum in the height of the Babinet point which 



^ Ergebnisfle der meteorologischen Beobachtungen in Potsdam im Jahre 1910. Berlin, Behrend ii Co 
1911. 
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occurs when the sun is 3°, on the average, below the horizon. ^'Man 
wird diese Anderungen im Wachsen des Arago-Punktes wohl damit 
in Zusammenhang bringen konnen, dass hier die grosse Schicht- 
grenze — die effektive Strahlungsoberflache nach Humphreys — uber- 
wunden ist, welche oberhalb von 4,000 m liegt. In dei-selben Weise 
ist das sekundare Minimum fur die Hohe des Babinet-Punktes bei 
durchschnittlich — 3® Sonnenhohe zu erklaren." 

The author fully agrees with Siiring in thinking that all these rapid 
changes in the solar and antisolar distances of the neutral points are 
attributable to distinct layers of some sort in the atmosphere, and 
it is the more specific purpose of what follows to indicate the probable 
nature (dust) and origin of these lay^ers. In particular to show that 
dust layers sufficient in number and position to account for Siiring's 
observed phenomena must occur, and that, in general, only these 
particular dust layers do or can occur. 

The effective radiating surface, *' Strahlungsoberflache," referred 
to, is not an actual surface at all in any sense of the term. Radia- 
tion from the earth to space — the earth's planetary radiation — ^is 
directly given off chiefly by water vapor and, in the main, by that 
particular water vapor that is some distance above the surface, as 
Abbot and Fowle ^ have very clearly explained. Direct radiation 
to space, as they further explain, is not all from any one level. The 
lower levels radiate chiefly to the next above, and these in turn to 
still higher. At each increase of elevation the percentage of radia- 
tion that gets directly through to space increases, till that from ele- 
vations of, say, 8 kilometers or more is but slightly absorbed by the 
dry atmosphere beyond. The total amount of this radiation to 
space from all levels combined and from the entire atmosphere is 
substantially what would be given off by a dense layer of water 
vapor, or, what comes essentially to the same thing, by a perfectly 
black surface, or full radiator, at the temperature that prevails at 
an elevation of about 4 kilometers. Of course the average tempera- 
ture, quantity, and distribution of water vapor in the atmosphere 
must, since it is the chief radiator, more or less closely conform to 
the general law that the annual amount of heat gained by the earth 
is substantially equal to its loss of energy by radiation during the same 
time. 

It remains now to point out that the three dust layers called for by 
Spring's observations do exist, and how they are formed. 

The first of these, effective in its action on the position of the 
neutral points when the sun is only about 1° below the horizon, is 
only that lower and relatively dense layer of dust, seldom more than 
1 kilometer thick, that is so frequently seen from mountain tops 

1 Annals of the Astrophysical Observatory, Smithsonian Institution, Vol, II, p. 173. 
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and from balloons. It is essentially a dry-weather condition and is 
due to dust caught up from the surface of the earth by winds at 
times when there is but little vertical convection — not enough to carry 
it beyond the lower levels. 

The second dust layer, effective when the sun is roughly 3^.5 below 
the horizon and therefore extending to an elevation of about 4 kilo- 
meters, is due to that great quantity of dust that is distributed through 
the atmosphere up to this level at the times of rather strong vertical 
convection, or at the times when cumulus clouds prevail. It is well 
known that 4 kilometers is one of the levels of maximum cloud forma- 
tion — the level of the cumulus cloud. That is, it is the ordinary 
limit of vertical convection during clear weather. Hence, as a result 
of this considerable and frequent mixing of the lower atmosphere 
from the surface of the earth up to a level that averages 3 to 4 kilo- 
meters there must in general be considerably more dust up to this 
same level than there is at greater elevations. 

The vertical temperature gradient tlu*ough the first 3 kilo- 
meters or so, generally is much less than the adiabatic, and hence 
ordinary convection, cumulus clouds,^ and, of course, the corre- 
sponding dust layer, usually are all restricted to comparatively low 
levels. 

Strong cyclonic storms, however, produce convections that over- 
come the temperature gradient of the lower atmosphere and extend 
quite to the undersurface of the isothermal region, beyond which 
level vertical convection obviously can not greatly extend. 

Dust, therefore, in greater or less extent is distributed, on such 
occasions, throughout the convective region, and somewhat accumu- 
lated at that other level of maximum cloudiness — the cirrus level, 
or the undersurface of the isothermal region, 1 1 kilometers or there- 
abouts above the surface of the earth. 

To be sure these dust particles may be laden with moisture, just 
as is the case in the cumulus clouds, but in each case evaporation 
leaves the dust behind. 

This then is the third and the last possible dust layer of the con- 
vective atmosphere, each layer in turn being of increasing thickness 
and decreasing density, and all three, but no more, are essential to 
the physical interpretation of Siiring's observations. 

As just stated there can be no other prevailing dust layer in the 
region of vertical convection; but at times there seems to be an 
entirely different sort of dust layer, probably of volcanic origin, and 
known as noctilucent clouds, whose height seems to be about 80 kilo- 
meters. However, it does not appear that the effect of this layer on 

I Humphreys, Levels of Maximum and Minimum Cloudiness, Bull. Mt. Weather Observatory, vol. 4, 
p. 18, 1911. 
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the position of the neutral points has ever been studied, or even 
definitely detected. 

SUMMARY. 

Observed rapid changes in position of the Arago and Babinet points 
of neutral sky polarization seem to be accounted for by three separate 
dust layers in the lower atmosphere. 

Three such layers must occur, and; in general; only three such layers 
can occur. These are: 

a. A layer of relatively heavy and dense dust that seldom is more 
than 1 kilometer thick— -due essentially to surface winds. 

b. A layer of somewhat lighter dust, and less dense, extending to the 
level of the cumulus cloudS; say 4 kilometers, and, like them, due to 
rather strong vertical convection. 

c. A layer, the least dense of aU, that extends to the undersurface 
of the isothermal region, due chiefly to the convection of cyclonic 
storms. 
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(XXI) THE UPPER ATMOSPHERE. 

By W. J. Humphreys. 
[Dated Mar. 15, 1912.) 

By the aid of sounding balloons it has been learned that the 
temperature of the atmosphere decreases with increase of elevation 
till, in middle latitudes, a temperature of about —55® C. is reached 
in the neighborhood of 11 kilometers above sea level; and that from 
this elevation up to the greatest height yet reached, some 30 kilo- 
meters, and presumably still further, the temperature is substan- 
tially constant at -55** C. 

From meteors it has been learned that the atmosphere is still of 
perceptible density at an elevation of 150 kilometers, and that above 
100 kilometers it consists, in part at least, of hydrogen. 

Auroras, too, indicate an atmosphere of great elevation, though the 
measurements are far from accurate. Their spectra show the 
presence of nitrogen and seem also to indicate hydrogen, helium, and 
at least one other substance which at present is not certainly known. 
The strong green line, >l 5570, of this unknown substance agrees 
closely in position with a strong krypton line, but it is not probable 
that so heavy a gas as krypton can be in the outer atmosphere to 
any appreciable extent — the seeming agreement in position may be 
a mere coincidence. 

Twilight phenomena indicate an atmosphere extending to an 
elevation of 70 to 80 kilometers in sufficient density to scatter an 
amount of light quite perceptible to the unaided eye. 

Measurements on noctilucent clouds have indicated elevations 
equal to the highest demanded by twilight phenomena, 80 kilometers, 
but the nature and origin (presumably volcanic) of these clouds are 
still too uncertain to afford any definite information in regard to the 
upper atmosphere, save only its minimum elevation. 

Actual knowledge, therefore, of the upper atmosphere consists of 
but little more than the following few facts: 

1. That above 11 kilometers, in middle latitudes, the temperature, 
while changing more or less from day to day, is nearly constant, so 
far as known, with respect to elevation. 

2. That the humidity, above 11 kilometers, is vanishingly small. 

3. That the atmosphere as far up as 70 to 80 kilometers still 
scatters an appreciable amount of light. 

402 
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4. That there is some atmosphere, in part hydrogen, at least as 
high as 150 kilometers. 

The experimental and observational knowledge of the upper 
atmosphere is very limited, but from the few known facts several 
inferences may be drawn. 

Since vertical convection, whenever at all rapid, leads to an 
approximately adiabatic rate of change of temperature with eleva- 
tion, and since the temperature of the upper atmosphere is nearly 
the same at one elevation as at another, it follows that the upper 
atmosphere is essentially free from vertical convection. 

Again, the constant mechanical mixing of the lower atmosphere, 
due to winds and vertical convection, tends to secure the same 
volume percentage of its several gases from the surface of the earth 
up to the beginning of the isothermal region, beyond which level 
vertical convection does not extend. Absolute constancy in this 
volume percentage is interfered with in many ways, but in the case 
of the principal "permanent gases concerned, nitrogen, oxygen, and 
argon, essentially through the varying amounts of water vapor, 
which, owing to change in temperature, rapidly decrease with increase 
of elevation. Hence the volume percentages of the gases of the 
atmosphere at the beginning of the isothermal region, say at the 11- 
kilometer level, are those of a nearly dry atmosphere at the surface 
of the earth, and therefore in close agreement with the following 
values ^ for an absolutely dry atmosphere: 



Nitrogen 78. 03 

Oxygen 20. 99 

Argon 0.94 

Carbon dioxide 0. 03 



Hydrogen 0. 01 

Neon 0.0015 

Helium 0.00015 



Since the average temperature of the isothermal region in middle 
latitudes is about —55® C, therefore the volume percentage of water 
vapor at the limit of vertical convection may still amount to 0.01. 
This must slightly reduce, in proportion to their several volumes, 
the percentages of all other gases present. Hence nearly four-fifths 
of the reduction must apply to nitrogen, and therefore its percentage 
at this level, 11 kilometers, will be taken as 78.02, and all the others 
as above given. 

Above the limit of vertical convection each gas, presumably, will 
distribute itself as though it alone was present, and hence the volume 
percentages of the Ughter gases probably increase with increase of 
elevation. 

Assuming the surface temperature of the earth to be 11** C, the 
corresponding height of the barometer 760 mm., and the decrease of 

1 Hann, Lehrbuch der Meteorologle, 2d od., p. 5. 
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temperature with elevation 6° per kilometer, it follows, using FerreFs 
formula,' that at 11 kilometers the barometer would read 168 mm. 

The partial pressure, in- millimeters of mercury, of each separate 
gas at this elevation, 11 kilometers, is obtained by multiplying its 
respective volume percentage by the total pressure, 168 mm. At 
greater elevations its corresponding pressures are readily obtained, 
assuming constancy of temperature, by the equation — 



-dB^B 



dh 



in which dh is the change in elevation from any given level, B the 

height of the barometer (partial pressure) at this level, and H the 

virtual height of the gas in question; or its height, assuming its 

density throughout to be the same as at the given level, necessary to 

produce the partial pressure B. 

For convenience in computing the pressure B at the height h from 

the known pressure B' at the height h' the above equation is put 

in the form — 

_ P ^ P, 0.434295 ,^ _,. 
LogioB = LogioB' ^ Qi-h'). 

The partial pressures of Table I were computed by this formula. 
Table I. — Pressure in mUlimeUrs of mercury of gases of the atmosphere. 



Heieht 
inldio- 
meters. 


Argon. 


Nitrogen. 


Wftter 
vftpor. 


Oxygen. 


Carbon 
dioxide. 


Hydro- 
gen. 


HeUum. 


Total. 


120 
110 
100 
90 
80 
70 
60 
50 
40 
30 
20 
15 
11 




0.00001 

0.00004 

0.0U02 

0.0006 

0.004 

0.017 

0.076 

0.35 

1.59 

7.27 

33.30 

71.30 
131.075 








0.00621 
0.00581 
0.00648 
0.00722 
• 0.00804 
0.00897 
0.00999 
0.01114 
0.01241 
0.01384 
0.01542 
0.01628 
0.017 


0.000024 

0.000030 

0.000038 

0.000047 

0.000068 

0.000072 

0.000090 

0.00011 

0.00014 

0.00017 

0.00021 

0.00024 

0.00026 


0.0052 
0.0069 
0.0067 
0.0081 
0.0123 
0.0274 
0.09|5 

o.4ra 

1.84 

8.63 

40.99 

89.66 

168.00 




0.000001 

0.000003 

0.000008 

0.000020 

0.000064 

0.00014 

0.00038 

0.00101 

0.00267 

0.00707 

0.0115 

0.017 








6.000007 
O.IKKNM 
0.00023 . 













0.000007 

0.00003 

0.0005 

0.004 

0.030 

0.241 

0.685 

1.58 


0.0013 

0.0072 

0.041 

0.232 

1.31 

7.42 

17.63 

36.26 




o.oooods" 

0.00006 

0.00064 

0.0069 

0.0198 

0.06 



The rare gases neon, krypton, and xenon are purposely omitted 
from this table, since it seems improbable that they can exist to any 
appreciable extent in the upper atmosphere. Ozone, nitric acid, and 
other compounds that occur in varying small amounts are also 
omitted, since it is quite probable that in the high atmosphere they 
form only a small percentage of the total gases present. 

The only other substance in the atmosphere that needs to be con- 
sidered is the dust. This is divisible into three portions: a, Volcanic 
dust, extending at times to great altitudes, but of only occasional 
importance, as, notably, after the eruption of Krakatoa. 6, Earth 



I Report Chief Signal Officer, 1885, pt. 2, p. 37. 
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dust, solid particles of various kinds and sources, dry soil, vegetation, 
smoke, et cetera, carried up by the winds from the surface of the earth; 
always present, but never rising above the limit of vertical convection. 
Cj Meteoric dust, solid particles brought into the atmosphere from 
outer space. This latter is in the atmosphere in amounts that 
decrease, above the limits of vertical convection, with increase of 
elevation, as is evident from the terminal velocity equation * appli- 
cable to the fall of solid particles in gases, 

in which F= the terminal velocity, g the acceleration due to gravity, 
a the radius of the particle (supposed spherical), a the density of the 
particle, p the density of the medium, /x the viscosity of the medium 
(independent of pressure), A a constant, and I the free path of a mole- 
cule of the medium. 

Since, in the upper atmosphere, p is always small with respect to 
<T, and since I is inversely proportional to the pressure, therefore for 
any given value of a, 

F=Z(1+|), 

in which K and C are approximate constants and B the barometric 
pressure. Hence the velocity of fall must decrease and the number 
of particles per cubic centimeter (assuming a constant supply) corre- 
spondingly increase with increase of pressure. Therefore even the 
meteoric dust, presumably, is distributed in the upper atmosphere 
roughly according to the same logarithmic law of decrease with eleva- 
tion that applies to the permanent gases. 

What part of the upper twilight comes from meteoric dust is not 
known. From Schuster's* calculations it would seem to be small, 
since he finds the light scattering power of the gases alone of the 
atmosphere sufficient to account for the sky light of exceptionally 
clear days. Meteoric dust in this connection may therefore be pro- 
visionally neglected. 

It will be interesting now to consider both the mass density and the 
light-scattering power of the upper levels of the atmosphere, consid- 
ering only known gases at the computed pressures given in Table I. 

If the temperature is constant with respect to elevation, then both 
the mass density of each gas and the intensity of its scattered light 
must vary directly as the corresponding partial pressure. Therefore, 
numbers approximately proportional to the mass density of the upper 
atmosphere at different levels may be obtained by adding together 
the full partial pressures of nitrogen and oxygen and the fourteenth 
part of that due to hydrogen. 

» McKeehan, Phys. Rev. 34, p. 163, 1911. « Nature, v. 81, p. 97, 1909. 
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Similarly numbers roughly proportional to the light-scattering 
power of the upper atmosphere at different levels may be obtained 
by adding together the full partial pressures of nitrogen and oxygen 
and the fourth part of that due to hydrogen. 

The relative mass densities and intensities of scattered light are 
given in Table II. 

The relative quantities of light scattered by a single molecule each 
of nitrogen, oxygen, and hydrogen are proportional to the correspond- 
ing values of (/i— 1)', in which /x is the refractive index of the gas in 
question.* But the value of ;i— 1 for nitrogen is roughly the same as 
for oxygen, and twice the value for hydrogen. Hence in diffusing or 
scattering light, hydrogen is only about one-fourth as effective as 
either nitrogen or oxygen. 

.Table IL — Relative mau-dermties of, and light-intensities from^ the upper atmosphere. 



Height In 


Maas density 
N+O+AH. 

0.00038 


Light inten- 
N+O+JH. 


Ulometen. 


120 


0.00131 


no 


0.00046 


0.00149 


100 


0.00067 


0.00183 


90 


0.00136 


0.00266 


80 


0.00480 


0.00624 


70 


0.01804 


0.02054 


60 


0.08391 


0.06570 


60 


0.39180 


0.30379 


40 


1.82290 


1.82510 



Table II is reproduced graphically in figure I, in which the ordinates 
are elevations in kilometers and the abscissae proportional to mass 
density, solid curve; and light intensity, dotted curve. 

The absciss8B of the two curves are proportional to the correspond- 
ing nitrogen equivalents, and therefore, except in the very high 
atmosphere, are essentially coincident. 

From Table II, and also from figure I, assuming them approxi- 
mately correct, it appears that both the mass density and the light 
intensity gradually change with change of elevation, the absolute 
change growing with increase of elevation, while the percentage 
change for any given change in elevatioa remains nearly constant. 

Above 75 Idlometers, at which level skylight is already very faint, 
the absolute light intensity soon begins to decrease very slowly with 
increase of elevation, while below this level it soon rapidly increases 
with decrease of elevation. Hence an indistinct boundary to twilight 
phenomena might be expected at about this level — a boundary that 
must somewhat extend to higher levels or contract to lower with 
increase and decrease respectively of the transparency of the lower 
atmosphere. 



1 Peroter-Exner, Meteorologische Optik, p. 586. 
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And this is in full accord with observations.* Hence it seems 
probable that the assumptions according to which these tables were 
computed, absence of vertical convection and constant temperature 
at —55° C, are approximately correct. 

Wegener' has considered the possibility of a gas, which he calls 
geocoronium, in the outer atmosphere, that is even lighter than 
hydrogen, and therefore at great elevations, 250 kilometers and more, 
practically the only gas present. As Wegener himself says, the ex- 




Fio. 1.— Relative mass-density and llglit-intensity. 

istence of such a gas is highly speculative, with but Uttle other than 
the green auroral line to give it support. 

While admitting the possible existence of geocoronium, its presence 
in considerable percentage at great altitudes will not here be included 
among the probably correct deductions in regard to the upper atmos- 
phere — ^its presence seems possible but not probable. 

Conclusion. 

To sum up the existing knowledge of the upper atmosphere: 



1 Pernter-Exner, Meterologlache Optik, p. 766. 



« Phys. Zeit. xii, pp. 170, 214, 1911. 
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SOURCES OF INFORMATION. 

1. Records of sounding balloons. 

2. Observations of meteors. 

3. Observations of twilight phenomena. 

4. Observations of auroras. 

5. Observations of noctilucent clouds. 

CHIEF FACTS OF OBSERVATION. 

1. At and beyond 11 kilometers up to the greatest elevation yet 
reached, about 30 kilometers, the temperature is substantially con- 
stant at any given time and place. 

2. The humidity of the upper atmosphere is vanishingly small. 

3. The upper atmosphere consists in part of hydrogen and helium. 

4. The atmosphere is sufficiently dense at an elevation of 150 
kilometers to fire meteors. 

5. The atmosphere at 70 kilometers elevation still scatters a 
perceptible amount of light. 

CHIEF INFERENCES. 

1. The temperature of the upper atmosphere is substantially 
constant with respect to elevation far beyond the limits yet reached 
by sounding balloons. 

2. The upper atmosphere is practically free from vertical con- 
vection. 

3. The volume percentages of the gases at the beginning of the 
isothermal region are the same as those of dry air at the surface of 
the earth. 

4. Above this level the lighter gases gain in percentage with increase 
of elevation. 

5. Above 75 kilometers, mass-density and light-intensity soon 
decrease very slowly with increase of elevation, while below this 
level they soon increase rapidly with decrease of elevation. 

6. Above 75 to 80 kilometers dust falls comparatively rapidly, 
while below this level it settles more and more slowly. 

7. There is no level at which either mass-density or light-intensity 
change in any sense abruptly with change of elevation. 
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(XXII) ECHELON CLOUDS. 

By W. J. HUMPHKEYS. 

Now and again, in the course of their ceaseless changing, cumulus 
clouds so gather over level stretches of country, and over the ocean, 
that they appear like some ancient flight of giant steps, broken and 
torn by the ruinous hand of time, but still grand and subUme as in that 
mysterious age when their marble form first came from the hands of 
master workmen. And fancy whispers softly that these steps lead 
on and on to a great temple of transcendent size and beauty through 
whose portals none but the gods ever came- and went. 

But the purpose of this note is not an aimless ramble through 
imagination's sweet poppy field, but rather a simple explanation in 
the disillusioning language of science as to how a lot of fleecy clouds 
can be so marshaled as to produce so exquisite a sky picture, and what 
it all means. 

The accompanying picture, figure 1, taken by Mr. E. B. Calvert, at 
Mount Weather, Va., while not a perfect example of the echelon 
effect, will suffice to illustrate the phenomenon in question, and the 
schematic drawing, figure 2, will aid in explaining how the stair- 
step illusion is produced. 

Let the vertical distribution of moisture and the vertical tempera- 
ture gradient be substantially the same at one place as at another over 
a considerable area, say 50 miles square. Under these conditions the 
cumulus clouds over this region, if formed by rather gentle convection, 
will have flatish bases and all the bases will be at substantially the 
same level, the level at which the adiabatic cooling due to convection 
from the surface is just sufficient to induce condensation. 

The base outline of each individual cumulus will, of course, be more 
or less irregular, but in general its diameter in one direction will not 
differ essentiaUy from its diameter in any other. To an observer 
some distance away, however, and at a lower level, the diameter in 
the Une of sight will appear greatly foreshortened, while the diameter 
at right angles to this direction will appear in full magnitude. Hence 
the base of each cloud will seem to be much longer than broad, with 
the greatest length at right angles to the Une of sight, and a large 
number of such clouds, more or less uniformly distributed, will com- 
bine to simulate the underside of a ffight of steps or, if one prefers, 

409 
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an inverted flight, with the direction of descent straight away from 
the observer. 

In many cases, particularly over wide valleys, like the one shown in 
the picture, the cumuU actuaUy are longer than broad and all parallel 
to each other. This condition, whether due to air billows or to some 
other cause, produces steps more nearly continuous and heightens 
the general effect. The clouds under consideration, however, are true 
cumuli with distinct convection heads, as the picture shows, due, as 
all cumuli must be, to vertical convection from a much lower level, 
and are not simple undulation or billow clouds that never have and 
can not have convection heads. It is true that these latter, espe- 
cially the larger ones known as "roll cumuli," though they are not 
cumuli at aU in the strict sense of the term, somewhat simulate 
echelon clouds, but not very closely. Their bottoms are not flat and 
there is but little contrast in light and shade — two conditions essential 
to the stair-step effect. Hence they appear as adjacent rolls or 
billows, and not as a series of flat-bottomed steps. 

The exact manner by which the stair-step illusion is brought about 
is illustrated by figure 2, in which O is the position of the observer, 
H his horizon, 1, 2, 3, etc., evenly spaced flat-bottomed cumuli. 

Since the clouds are at a higher level than the observer, each suc- 
ceeding cloud, as the distance increases, is seen at a lower angle than 
its predecessor; and the dark bases of any two adjacent clouds 
appear to be connected with each other by the lighter side of the 
farther one. Besides, their general resemblance to stair steps, which, 
because of our famiUarity with them, such a cloud distribution is 
likely to cause us to think of, leads us into the error of *' seeing'* the 
connection between any two bases to be at right angles to both. 
That is, referring again to figure 2, if we start with the base a, the 
light side of cloud 3 appears as a vertical surface at 6, and its base as 
a dark horizontal surface at c; the side and base of cloud 4 appear 
as the next vertical and horizontal surfaces, d and «, respectively, 
and so on for the other clouds; the whole effect merging into the 
seeming horizontal steps a, c, e, etc., connected by the vertical sides 
b, dffj etc. 

These clouds, grouped in the manner described, also simulate the 
beautiful rice terraces of the Orient, probably even more closely than 
a flight of steps, and hence the term ''terrace cloud" might appro- 
priately be applied to them. But as comparatively few Europeans 
and Americans are familiar with rice terraces, while aU are familiar 
with stair steps, the term ''echelon" seems preferable, and especially 
so since it is of international usage. 

The meteorological meanings of the cloud phenomena just described 
are, among others: 

a. That the cloud bases are all on about the same level. 
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6. That the vertical distribution of water vapor is essentially the 
same over all the region covered by the clouds in question. 

c. That the change of temperature with altitude above any given 
place in this region is substantially the same as it is above any other. 

d. That the amount of humidity is rather large. 

e. That vertical convection is occurring in many separate places, 
but nowhere violently. 
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(XXIII) REVIEW pF BUSCH AND JENSEN "ON THE 
FACTS AND THEORIES OF ATMOSPHERIC POLARI- 
ZATION/'i 

By H. H. Kimball. 

In summarizing what at present is known of the polarization of sky 
light, the authors have done a great service to students of meteoro- 
logical optics. Not only have tliey given the main facts and theories 
of atmospheric polarization and of certain allied phenomena, but they 
have also presented a very complete summary of atmospheric polari- 
zation observations, and especially of the observations by those 
early investigators whose papers are now difficult of access. 

In the Introduction, following a statement of the main features 
of the phenomena, and of the general theories that Soret and Hurion 
advanced to account for them, it is shown what variations might be 
expected from theoretical considerations, especially with reference 
to the positions of the neutral points of Arago and Babinet, and also 
what variations have actuaDy been observed from year to year. The 
relation that may exist between these variations and volcanic erup- 
tions, optical phenomena of the atmosphere, and solar activity as 
revealed to us by sunspots, is also considered, and the need is shown 
for further investigations to answer some of the questions that arise. 

The discussion of these subjects is amplified in the three sections 
into which the book is divided. Section I, pages 16 to 182, inclusive, 
treats of the general subject of atmospheric polarization, including 
some theoretical considerations of the nature of light, and of the 
principles involved in the construction of polariscopes. Section II, 
pages 183 to 314, inclusive, treats of the neutral points; while Sec- 
tion III, pages 315 to 512, inclusive, treats of the percentage of polari- 
zation of the light from different points of the sky, and also of observa- 
tions having a close relation to atmospheric polarization, such as 
measurements of the surface brightness of the sky, the color of the 
sky, the transparency of the atmosphere to solar radiation, the 
humidity of the atmosphere, the dust content of the atmosphere, etc. 

It appears to be the aim throughout these sections first to present 
the facts in the form of condensed observational material, and then 
to correlate these facts with other related observations, and thus to 
gain an insight into their significance. Sections II and III also give 
instructions relative to the manner of observing atmospheric polari- 
zation. 

The significance of certain phases of atmospheric polarization 
appears to be not yet well understood, but many facts are brought out 

» Tatsaehen und Theorien der atmospharlschen Polarisation nebst Anleituiig zu Beobachtungen Ver- 
schic^iener Art. Zum Gedaohtiiis hundertjahriger Forschung im Auftrage des Physikauschen Staats- 

LABORATORIUMS IN llAMBUR(i Ulld dor VEKEINIGUNQ VOD FREUNDEN der ASTRONOMIE UOd KOSMISCHEK 

PuYsiK herausgegeben von J'rof. Friedr. Busch und Dr. Chr. Jensen. -Mit lahlreichen Tabellen imd 
Figuren im Text.— Aus dem Jahrbuch der Hamburglschen Wissenschaituchen Anstalten. 
XXVm. 1910. (5 Beiheft: Mitteiiungen au3 dem Physikaiischen Staatsl&boratorium.) Hamburg 1011. 
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in the discussion of the observations, such as the marked optical 
disturbances that occurred in the atmosphere in 1884 to 1886, 1891 to 
1893, 1902 to 1904, and 1907 to 1908. These disturbances were 
made apparent not only through a shifting of the neutral points from 
their normal positions, and in a diminution in the percentage of polari- 
zation of sky light where observations of this latter were available, 
but also through the twilight and other optical phenomena, as also 
in a diminution of the intensity of solar radiation at the surface of the 
earth, due probably to diminished atmospheric transparency. 

These various phenomena unite in indicating an increased dustiness 
of the earth's atmosphere during the years indicated above, perhaps 
on account of volcanic eruptions. 

In addition to these long-period variations in sky polarization there 
are also variations from day to day that appear to be associated with 
meteorological conditions. It is especially noted that incipient con- 
densation of atmospheric moisture is accompanied by a diminution 
in the amount of the polarization of sky light, so that the inauguration 
of conditions favorable to cloud formation is frequently announced 
some hours before the first cloud is visible. 

The movements of the neutral points when the sun is near the 
horizon appear to be influenced by the dust-content of the atmos- 
phere, both as regards the amount, and also the size of the particles, 
and by the density of the atmosphere in which they predominate — 
whether a surface layer or one at considerable height. 

The presence of clouds so modifies the atmospheric polarization 
that measurements made under cloudy conditions can have little 
significance, except that a cloud layer below the horizon appears to 
influence the movements of the neutral points in a systematic manner. 

Consideration is also given to the possible effect of variations in the 
so-called solar constant and the addition to the atmosphere of cos- 
mical dust probably at a variable rate, upon some of the phenomena 
observed; also to the effect of color and the atmospheric impurities of 
groat cities on the positions of the neutral points, and finally to the 
relation between the width of the neutral arch and atmospheric 
conditions. 

That the investigations of these authors are already bearing fruit 
is attested by the fact that in their '' Conclusion" they name a goodly 
number of observers and institutions that have recently undertaken 
to carry on atmospheric polarization observations in a systematic 
way. From this organized international effort they hope to obtain 
results that will advance our knowledge of the meteorological pro- 
cesses taking place in our atmosphere and that wiU be of value to 
those that have to do with forecasting weather changes. 

Dr. Jensen is ready to assist any one interested in this line of 
research to obtain a convenient polariscope. 
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(XXIV) FREE AIR DATA AT MOUNT WEATHER FOR 
OCTOBER, NOVEMBER, AND DECEMBER, 1911. 

By the Aerial Section, Wm. R. Blaib in charge. 

In this period of 92 days, 90 free air observations were made, 75 
by means of kites and 15 by means of captive balloons. The mean 
of the highest altitudes reached daily with the kites was 2,917 meters 
above sea level in October, 2,861 in November, 3,070 in December, 
and 2,946 in the period. The highest kite fliglit of the three months, 
5,332 meters above sea level, was made on November 23. Nine cap- 
tive balloon ascensions were made in October, one in November, and 
five in December. The mean of the highest points reached in these 
ascensions was 1,740 meters above sea level, while the highest ascen- 
sion, made October 16, was 2,522 meters above sea level. Balloon 
ascensions made in the winter months are not only fewer in number 
but are usually of lower altitude than those made in the summer 
months. The limit of the height reached in winter ascensions is 
usually the upper limit of the calm stratum; in the summer ascen- 
sions, it is more often the ascensional power of the balloon. 

The prevailing surface wind direction was northwest throughout 
the period. The average wind velocity was 6.7 meters per second in 
October, 9.6 in November, 7.8 in December. The average velocity 
in October is about normal, that for November 0.8 higher and that 
for December about as much lower than the normal. The Decem- 
ber kite flights are higher than those obtained by us in any previous 
December. Those of October and November are lower than those 
made in these months for either of the past two years. 

In the charts, XIX to XXIV, of the free air isotherms, the diurnal 
range of temperature prominent in charts XIII to XVIII is almost 
entirely masked by the aperiodic rise and fall of the isotherms in their 
relation to the surface air pressure. It is to be noted also that, in 
the period covered by charts XIX to XXIV, a day seldom passes in 
wliich one or more inversions in the vertical temperature gradient 
have not been observed. The October temperatures of 1911 are 
about 0.3° C. above the five-year means for the month at all levels up 
to 1,250 meters. At all higher levels, these temperatures are from 
1.0° C. to 2.5° C. lower than the 5-year means, the greatest depar- 
ture being at the 2,000 and 2,500 meter levels. The November tem- 
peratures of this year are from 1.0° C. to 3.6° C. lower than the 5-year 
means at all levels. The greatest departure is found at the 1,250 
416 
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Fio. 15.— Mean hourly temperatures for October, 1911. 
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Fio. 16.— Mean hourly temperatures for November, 1011. 
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Fio. 17.~Mean hourly tempemtuiea for Deoember, lOU. 
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meter level. The December, 1911, temperatures are higher than 
the 5-year means at all levels. The greatest departure, 4.2^ C, 
is found at the 750 and 2,250 meter levels and the smallest, 2.6® C, 
at the 4,500 meter level. In general, the smaller departures are 
found at the higher levels. Figs. 15, 16, and 17 show the mean 
hourly temperatures at Mount Weather, Trapp, and Audley for the 
tlu-ee months, and the following table shows the cloudiness for the 
same period; 



Month. 



October. . . . 
November. 
December.. 



Number of days. 

Mean 

I I cloudi- 

Partiv ' nessin 

Cloudy. ! ™^J> Clear, i tenths. 



I 

13 I 10 8 5.9 

13 ! 9 8 B.0 

18 i 7 . 6 6.8 



An attempt has been made during this period to get daily observa- 
tions of relative humidity and wind velocity. Occasional records 
of these elements were obtained earlier while the instruments were in 
process of development. The additional data are tabulated in full 
under '^ Results of free air observations.'' The instruments are still 
too sluggish to give satisfactory records and further improvement 
of them will be made if possible. 

From the temperature and relative humidity, the absolute humid- 
ity in grams per cubic meter has been determined for the two series 
of ascensions made August 16-17 and September 12-13, 1911, and 
for the three months of tliis period. The data for the two 24-hour 
series have been reduced as were the temperature data for these series, 
i. e., by the elimination, so far as possible, of changes other than the 
diurnal, and by smoothing the means. In modifying the mean for 
any hour, the absolute humidities at the same level of the hours imme- 
diately before and after it are considered. Figure 18 shows these 
smoothed means. Table T shows the diurnal range observed in each 
series at all levels up to 3.0 kilometers. It also shows the means, 
smoothed means, and hourly departures from the means for the day 
at these levels. The greatest departures from the means for the day 
are found at the 1.5 and the 2.0 kilometer levels. Departures from 
the mean at the surface, and at the 1 .0 kilometer levels are but slightly 
greater than those at the 2.5 and 3.0 kilometer levels. The maxima 
and minima of absolute humidity at the different levels seem to pre- 
cede somewhat the corresponding maxima and minima of tempera- 
ture; but, in this particular, not too much should be said until more 
data have been obtained. The levels at which the departures of the 
absolute humidity from the daily mean are greatest seem to be those 
at which condensation is taking place in the more local convection 
currents, i. e., those accompanjdng the diurnal variation in insolation. 
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When the absolute humidity for the tliree months, October, Novem- 
ber, and December, 1911, is charted, as the temperatures have been 
in the charts of the free air isotherms (i. e., hnes drawn through 
points of equal moisture content, time and altitude being the abscis- 
sas and ordinates respectively) it is found that the temperature 
inversions shown in Charts XIX to XXIV occur in regions of high 
absolute humidity. When the absolute humidities at the different 
levels reached by the kites are grouped into the four groups, those 
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Fio. 18.— The diurnal range in absolute humidity at different levels above Mount Weather, 
derived from observations made August 16 and 17, September 12 and 13, 1911. 

observed in the front and in the rear of liigh and of low pressure 
areas, respectively, it is found that the region in front of a high- 
pressure area is drier at all levels than any of the other three regions 
considered; that the air in the rear of a low-pressure area, while fre- 
quently moister at the surface and low levels, is usually drier above 
the 1 kilometer level than that in the rear of a lugh-pressure area; 
and that the air in front of a low-pressure area is moister than the 
air in the rear of a high-pressure area up to the 2.0 or 2.5 kilome- 
ter level, but less moist above tliis level. The data for the three 
months seem to indicate a seasonal change, higher in the summer 
months and lower in the winter months, in both the last two levels 
mentioned. Data for one or more years reduced in this way should 
prove very interesting. 
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Table I. — The diurnal range in abeokUe humidity obterved in the tvfo 
[Grams per eublo meter.] 





826m. 


l/)00m. 


l/UOm. 


Time. 


^ 


i 


J 


|| 


1 


i 


i 


1 


H 


1 


^ 


i 


J 


|| 


1 ' 




1 


t 


r 


f 


1 


t 


r 


f 


1 


t 


1" 


f 1 




< 


£ 


^ 


w 


^ 


s 


^ 


. P 


< 


£ 


^ 


CD 


5 1 


8 a.m. 


13.2 


10.5 


11.8 


11.8 


+0.7 


10.0 


8.7 


0.4 


0.6 


+0.2 


6.0 


5.3 


6.2 


5.6 


-1.2 


a.m. 


13.3 


10.5 


11.0 


11.8 


+0.7 


10.5 


8.8 


0.6 


0.6 


+0.2 


3.0 


5.6 


4.8 


5.7 


-1.1 


10 a. m. 


12.5 


10.6 


11.6 


11.8 


+0.7 


10.8 


8.0 


0.8 


0.8 


+0.4 


7.0 


6.2 


7.0 


6.5 


-0.3 


11 a. m. 


12.6 


11.0 


11.8 


11.0 


+0.8 


11.1 


0.1 


10.1 


10.2 


+0.8 


8.4 


6.8 


7.6 


7.6 


+0.7 1 


Noon 


13.4 


11.4 


12.4 


12.1 


+1.0 


11.7 


0.4 


10.6 


10.3 


+0.0 


7.7 


7.0 


7.8 


8.1 


+1.3 , 


1p.m. 


13.0 


11.2 


12.1 


12.0 


+0.0 


10.4 


0.0 


10.2 


10.2 


+0.8 


0.5 


8.4 


0.0 


8.6 


+1.8 


2p.m. 


11.5 


11.5 


11.5 


11.5 


+0.4 


0.8 


10.0 


0.0 


0.8 


+0.4 


0.0 


8.0 


0.0 


8.5 


+1.7 


3p.m. 


0.0 


12.0 


11.0 


11.1 


0.0 


0.4 


0.4 


0.4 


0.6 


+0.2 


8.0 


5.8 


7.4 


8.0 


+1.2 


4p.m. 


10.1 


11.4 


10.8 


10.8 


-0.3 


0.5 


0.2 


0.4 


0.5 


+0.1 


8.5 


6.6 


7.6 


7.8 


+1.0 


5p.m. 


11.3 


0.7 


10.5 


10.7 


-0.4 


10.1 


0.0 


0.6 


0.3 


-0.1 


0.0 


7.1 


8.5 


8.1 


+1.3 


6p.m. 


12. i 


0.0 


10.7 


10.6 


-0.5 


10.0 


7.0 


0.0 


0.3 


-0.1 


10.3 


6.3 


8.3 


8.1 


+1.3 


7 p.m. 


12.6 


8.4 


10.5 


10.5 


-0.6 


11.4 


6.0 


0.2 


0.1 


-0.3 


10.4 


4.5 


7.4 


7.4 


+0.6 


8 p.m. 


12.8 


7.0 


10.2 


10.4 


-0.7 


11.6 


7.0 


0.2 


0.3 


-0.1 


10.2 


2.0 


6.6 


6.8 


0.0 


0p.m. 


12.8 


8.3 


10.6 


10.2 


-0.0 


11.3 


7.5 


0.4 


0.3 


-0.1 


0.8 


3.1 


6.4 


6.4 


-0.4 


10p.m. 


11.2 


8.6 


0.0 


10.1 


-1.0 


11.0 


7.4 


•0.2 


0.1 


-0.3 


0.2 


3.2 


6.2 


6.0 


-0.8 


11 p.m.] 11.1 
M'd'tl 12.0 


8.6 


0.8 


10.0 


-1.1 


10.3 


6.8 


8.6 


8.8 


-0.6 


8.4 


2.2 


5.3 


5.6 


-1.2 


8.8 


10.4 


10.4 


-0.7 


0.8 


7.2 


8.5 


8.7 


-0.7 


7.8 


2.5 


5.2 


5.6 


-1.2 1 


1a.m. 


12.8 


0.2 


11.0 


10.8 


-0.3 


10.0 


8.1 


0.0 


0.0 


-0.4 


7.7 


4.8 


6.2 


6.8 


-1.0] 


2 a.m. 


12.4 


0.6 


11.0 


11.0 


-0.1 


10.0 


8.3 


0.6 


0.4 


0.0 


7.3 


4.0 


6.1 


6.0 


-0.8 ! 


3 a.m. 


12.2 


0.8 


11.0 


11.1 


0.0 


10.8 


8.2 


0.5 


0.5 


+0.1 


6.8 


4.7 


5.8 


5.8 


-1.0 i 


4 a. m. 


12.4 


10.0 


11.2 


11.3 


+0.2 


10.5 


8.1 


0.3 


0.3 


-0.1 


6.7 


4.4 


6.6 


5.7 


-1.1 ' 


5 a.m. 


12.7 


10.4 


11.6 


11.5 


+0.4 


10.2 


8.1 


0.2 


0.3 


-0.1 


6.8 


4.8 


5.8 


5.0 


-0.0 ; 


Aa. m. 


13.0 


10.5 


11.8 


11.7 


+0.6 


10.5 


8.3 


0.4 


0.5 


+0.1 


7.3 


5.6 


6.4 


6.3 


-0.6 


7 a.m. 


13.0 


10.3 


11.6 


11.7 


+0.6 


11.0 


8.5 


0.8 


0.6 


+0.2 


7.1 


6.3 


6.7 


6.1 


-0.7 


Means. 


12.2 


10.0 


11.1 






10.5 


8.3 


0.4 






8.2 


5.3 


6.8 
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t4'hour series of kite flights, August 1$-17 and September It-lS^ 1911, 

[Orams per cubic meter.) 
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RemlU offru air obaervationt. 



Date and hour. 



Oct. 1, 1911: 

8.03 a. m... 

8.10 a. m... 

8.22 a. in... 

8.29 a. m. . . 

8.45 a. m... 

9.00 a. m... 

9.10a. m... 

9.17 a.m... 
10.10a. m... 
Oct. ?. 1911: 
2.16 p.m... 
2.25 p.m... 
2.55 p. m... 
3.11 p.m... 
3.28 p. m... 
3.42 p. m... 
4JDS p. m . . . 
4.11p.m... 
4.20 p. m... 
4.S0p. m... 
4.35 p.m... 
4.41 p.m... 
Oct. 3, 1911: 
8.S8a.m.... 

9.87 a. m 

1.05 p.m.... 

1.15 p.m.... 
1.35 p.m.... 
1.55 p. m 

2.16 p.m.... 



On Momit Weather, Va., 526 m. 



Pres- 
sure. 



mm. 
719.3 
719.2 
719.2 
719.2 
719.1 
719.0 
718.9 
718.8 
718.4 

713.2 
713.2 
713.3 
713.3 
713. 4 
713.4 
713.6 
713.6 
713.8 
713.9 
714.0 
714.0 

720.8 
721.0 
720.8 
720.7 
720.6 
720.4 
720.4 



Tem- 



Rel. 



ssr ^^- 



a 

9.8 

10.1 : 
10.0 
10.3 
10.3 
10.8 
10.6 
10.7 
11.0 

13.2 
13.0 
12.6 
12.7 

13.2 , 
13.1 
13.0 
13.0 
13.0 
12.8 
12.8 
12.8 

8.2 

8.5 
10.4 
10.5 , 
10.8 I 
11.0 
10.7 



Wind. 



Direc- 
tion. 



Veloo- 
ity. 



nnw. 
a. 



nnw. 

n. 

n. 

nne. 

n. 

nne. 

nne. 

e. 

ese. 
se. 
se. 



se. 
se. 



m. p, 9. 
7.6 
8.0 
8.0 
6.7 
6.3 
7.2 
7.2 
8.5 
8.9 

5.4 
4.9 
5.4 
5.8 
5.8 
4.5 
5.4 
5.4 
4.0 
3.6 
2.2 
2.2 

5.4 
5.4 
8.9 
8.9 
8.9 
8.9 
8.9 



At different heights above sea. 



I Tem- 



Rel. 



Height. Pres- , pera- l/J^' 
I sure. ' ture. ''**^- 



526 I 
853 I 
1,336 
1,775 
2.317 
2,652 
2,923 
3,197 
526 

526 

738 

1,060 

1,506 

2,470 

3,326 

2,672 

2,334 

1,925 

1,236 I 

904 

52«> I 



526 : 

904 I 

1,456 , 

l,8t)8 

1,502 I 

930 

526 



mm. 1 


C. 


719.3 1 


9.8 


fm.5 


9.9 


652.3 1 


8.3 


619.0 , 


12.1 


5S0.1 1 


9.5 


557. ; 


7.1 


5,38.9 1 


5.7 


521.1 ' 


4.0 


718.4 


11.0 


713.2 ' 


13.2 


695.4 1 


10.4 


669.0 


8.4 


634.1 1 


11.4 


565.1 I 


10.0 


509.5 ' 


5.8 


561.7 ! 


9.1 


574.5 


11.6 


603.3 ' 


11.4 


655.4 . 


8.3 


682.3 


8.0 


714.0 


12.8 


720,8 


8.2 


688.7 


6.3 


643.8 


5.1 


612.3 1 


7.4 


640.2 


5.8 


68l{.2 


6.9 


720.4 1 


10.7 



Wind. 



Direc- 
tion. 



82 . s. 
100 I ssw. 
73 I sw. 
82 I wsw. 

94 I w. 

95 I w. 
9*i I W. 
91 I se. 



90 



87 



nnw. 

n. 

nnw. 

nnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

nnw. 

nne. 

nne. 



83 ' e. 

87 I se. 
94 s. 
91 I ssw. 

93 I s. 

94 ssc. 

88 I se. 



Veloc- 
ity. 



m. p. t. 

7.6 
17.6 
18.4 
14. S 
15.2 
16.0 
17.8 
17.8 

8.9 

5.4 



2.2 

5.4 
9.6 
5.7 
7.8 
8.^ 
14.2 
8.9 



October If 1911. — Four kites were used; lifting Piirface, 25.2 sq. m. Wire out, 
5,000 m.; at maximum altitude, 4,400 m. 

There were 2/10 to 9/10 St.-Cu. from the southwest, altitude, 1,300 m. There were 
7/10 to a few A.-Cu., from the west, until 8.30 a. m. After 9.56 a. m. there were about 
4/10 St. from the south-southwest. 

Pressure was high along the coast from New Hampshire to North Carolina and low 
over Illinois. 

October t, 1911.— Fova kites were used; lifting surface, 25.7 sq. m. Wire out, 4,200 
m. ; at maximum altitude, 3,900 m. 

The sky was covered with St.-Cu., of which the upper stratum moved from the 
northwest and the lower from the north. The head kite was in St.-Cu. at intervals 
from 2.27 to 4.34 p. m., at altitudes of 1,150 and 950 m. for the respective strata. 

Pressure was low off Rhode Island and relatively low over northern Virginia. High 
pressure was central north of Lake Superior. 

October Sf 1911. — Seven kites were used; lifting surface, 44.1 sq. m. Wire out, 
5,800 m.; at maximum altitude, 4,400 m. 

There were 10/10 St. from the south; altitude of base about 1,000 m. 

High pressure was central over Vermont; low pressure was central over North 
Dakota. 
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On Mount Weather, Va., 526 m. 


At diflecent heights above sea. 


Date and hour. 






Wind. 










Wind. 




Pree. 


Tern- 
ture. 


Rel. 






Height. 


Pres- 


Tem- 


Rel. 


















SUTQ. 


Hum. 


Direc- 


Veloo- 




sure. 


ture. 


Hum. 


Dlreo- 


Veloc- 




mm. 






tion. 


ity. 










tion. 


ity. 


Oct. 4, 1911: 


a 


% 




m.p.t. 


TO. 


mm. 


a 


% 




m. p. 9, 


11.20 a.m.... 


713.6 


19.8 


83 s. 


4.9 


526 


713.6 


19.8 


83 


s. 


4.9 


11.37 a.m.... 


713.3 


20.6 


80 i s. 


4.9 


1,082 


668.8 


19.5 


73 


wsw. 


19.6 


11.52 a.m.... 


ns.i 


20.8 


81 1 s. 


4.9 


1,640 


627.2 


14.5 


84 


w. 


26.5 


12.10P. m.... 


712.9 


20.8 


81 S. 


4.5 


2,176 


587.9 


11. 1 


88 


w. 


31.3 


12.12p.m.... 


712.9 


21.0 


81 s. 


4.5 


2,194 


686.7 


12.0 


79 


w. 


31.3 


12.24 p.m.... 


712.8 


21.2 


78 s. 


4.9 


2,756 


648.2 


8.9 


67 


w. 


32.3 


12.40 p.m.... 


712.7 


21.5 


80 ssw. 


4.0 


2,379 


573.4 


11.1 


78 


w. 




12.46 p.m.... 


712.7 


21.6 


81 ssw. 


4.0 


2,362 


574.6 


8.4 


100 


w. 




1.02 p.m.... 


712. « 


21.7 


80 s. 


4.0 


2,120 


591.6 


10.6 


90 


w. 


'3i."4 


1.22 p.m.... 


712.3 


21.6 


79 s. 


4.5 


1,622 


627.2 


14.5 


86 


w. 


23.5 


1.40p. m — 


712.1 


21.7 


81 s. 


4.9 


1,069 


668.8 


19.0 


82 


wsw. 


17.6 


1.54 p. m.... 


711.9 


21.3 


81 8. 


4.5 


526 


711.9 


21.3 


81 


s. 


4.5 


Oct. 6, 1911: 






















10.34 a. m.... 


718.9 


11.9 


56 1 nw. 


16.8 


526 


718.9 


11.9 


56 


nw. 


16.8 


10.45 a.m.... 


718.9 


11.8 


64 ' nw. 


13.4 


972 


681.2 


5.0 


66 


nw. 


16.8 


10.53 a.m.... 


718.9 


11.9 


65 , nw. 


13.0 


1,522 


636.5 


1.7 


67 


nnw. 


20.6 


11.09 a.m.... 


718.9 


12.0 


56 nw. 


15.2 


1,842 


612.3 


13.4 


30 


nnw. 


16.2 


11.37 a.m.... 


718.9 


12.0 


56 nw. 


13.9 


3,024 




6.3 


22 


nnw. 


18.4 


11.57 a. m 


718.9 


12.3 


65 nw. 


13.0 


3,643 


2.2 


18 


nnw. 


18.4 


1.25 p.m... 


718.6 


13.6 


53 nw. 


12.1 


4,652 


- 4.6 


7 


nw. 


26.2 


2.11p.m... 


718.6 


13.6 


62 nw. 


14.3 


2,803 1 


6.0 


6 


nw. 


9.8 


3.10 p. m... 


718.8 


14,2 


55 nw. 


8.5 


1,523 




14.6 


6 


nnw. 


13.2 


3.16 p. m... 


718.8 


14.0 


53 1 nw. 


9.4 


1,051 


"674.9" 


5.4 




nw. 


11.6 


3.29 p. m... 


718.8 


13.9 


55 1 nw. 


8.0 


526 718.8 


13.9 


" "w 


nw. 


8.0 



October 4, 1911. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out; 
4,000 m.y at maximum altitude. 

There were 2/10 to 7/10 A.-Cu. from the west, and after 12.30 p. m., 3/10 to 6/10 
St.-Cu. from the west, altitude, 2,300 m. 

Pressure was low north of Lake Superior and high over Georgia and Nebraska. 

October 5, 1911.— Six kites were used ; lifting surface, 37.8 sq. m. Wire out, 9,000 m. ; 
at maximum altitude, 8,300 m. 

There were 3/10 to 9/10 A.-Cu. and A.-St. from the northwest. A few St.-Cu. from 
the northwest were visible near the beginning of the flight. 2/10 Ci.-Cu. from the north, 
during the early part of the flight, had disappeared by about 1 p. m. 

Pressure was high over the upper Lake r^on and a well-developed low was central 
over the Gulf of St. Lawrence. 
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On lloont WaatlMr, Va., 686 m. 




At diflerent hetshts above aea. 




Date tad boor. 


Pna- 
•nre. 




Rd. 
Ham. 


Wind. 


Halght 


Pna. 
rare. 


Tem- 


Rel. 
Hmn. 


Wind. 




pmo- 


Valoo 


Dlieo- 


Vdoo- 










tlon. 


ity. 










tion. 


ity. 


Oct. «, 19U: 


mm. 


a 


\ 




m.]).f. 


m. 


mm. 


a 


\ 




m. p. 9. 


8.10 a. m.... 


730.2 


7.4 


6B6. 


^3 


826 


730.3 


7.4 


696. 


6.3 


8.83 a.m.... 


730.1 


7.7 


77 


686. 


7.3 


910 


687.3 


5.7 


75 


386. 


9.9 


8.11 a. m.... 


718.8 


8.0 


77 


686. 


6.3 


1,294 


655.5 


4.1 


73 


8. 


11.0 


8.14 a. m.... 


718.8 


8.0 


78 


686. 


6.3 


1,832 


614.3 


11.1 


53 


SW. 


11.0 


8.18 a. m.... 


718.7 


8.1 


78 


686. 


6.8 


2,206 


587.4 


11.6 


54 


w. 


17.9 


8.24 a. m.... 


718.6 


8.2 


74 


686. 


6.3 


2,624 


568.5 


7.8 


68 


wnw. 


18.6 


8.44 a.m.... 


718.6 


8.6 


70 se. 


6.7 


3,253 


517.1 


1.8 


80 


wnw. 


24.3 


8.66 a.m.... 


718.3 


10.0 


60 86. 


7.2 


3,676 


490.5 


- 3.0 


89 


wnw. 


23.6 


ia06a.m.... 


718.3 


10.2 


71 86. 


7.2 


3,820 


481.5 


- 3.1 


82 


wnw. 


27.4 


iai7a.m,... 


718.0 


10.2 


73 86. 


6.7 


4,093 


465.4 


- 0.6 


28 


wnw. 




10.21 a. m 


718.8 


10.3 


73 86. 


7.2 


4,170 


461.0 


- 1.0 


24 


wnw. 




10.23 a.m.... 


718.8 


10.3 


73 1 96. • 


7.2 


4.073 


466.5 


- 0.7 


23, 


wnw. 


■■28."2 


10.38 a. m,... 


718.7 


10.8 


73 86. 


7.6 


4,010 


470.1 


-2.2 


23 




24.5 


11.00 a.m.... 


718.3 


11.7 


70 86. 


8.0 


3,709 


488.3 


- 1.5 


42 


wnw. 


24.6 


11.17 a.m.... 


718.1 


12.4 


60 86. 


8.0 


3,176 


621.9 


3.8 


75 




23.6 


11.38 a.m.... 


717.8 


13.0 


69 86. 


8.0 


2,768 


549.0 


7.0 


72 


w. 


21.1 


11.62 a.m.... 


717.6 


13.2 


65 86. 


8.5 


2,181 


588.6 


11.4 


76 


w. 


18.3 


13.08 IK m. . . 


717.6 


13.0 


66 


86. 


9.8 


1,869 


610.5 


14.3 


47 


SW. 


16.9 


12.06 p.m... 


717-4 


12.6 


67 


86. 


9.8 


1.629 


627.9 


14.5 


36 


ssw. 


16.4 


13.14 p.m... 


717.1 


13.0 


67 


86. 


8.5 


1,254 


666.7 


3.8 


79 


s. 


13.3 


12.33 p.m... 


716.8 


13.3 


66 886. 


9.4 


924 


683.5 


6.9 


79 


886. 


11.6 


12.27 p.m... 
Oct. 7, 1811: 
7.06 a. m 


716.8 


13.4 


66 ' 886. 


9.8 


826 


716.8 


13.4 


65 


886. 


9.8 






















708.3 


18.6 


84 w. 


8.0 


526 


708.3 


18.6 


84 


W. 


8.0 


7.14 a. m 


708.4 


18.8 


83 w. 


8,0 


1,096 


662.7 


16.6 


84 


w. 


21.6 


7.38 a. m 


708.7 


18.9 


84 , w. 


8.9 


1,706 


617.0 


12.1 


89 


nw. 


21.6 


7.67 a. m 


708.0 


18.8 


87 ! w. 


8.9 


2,387 


568.9 


7.0 


78 


wnw. 


23.6 


8.06 a.m..... 


708.1 


18.4 


89 I w. 


8.9 


2.476 


562.8 


8.1 


72 


wnw. 


22.5 


8.37 a.m..... 


708.5 


18.0 


100 i nw. 


7.2 


3,105 


620.9 


2.6 


100 




32.3 


8.06 a. m 


708.8 


18.0 


100 miw. 


11.6 


620 


700.8 


18.0 


100 


nnw. 


11.6 



October 6, 1911,— Four kites were used; lifting surface, 27.2 sq. m. Wire out, 7,000 
m.; at maximum altitude, 6,700 m. 

There were few to 4/10 Gi. from the west-northwest throughout the flight. A.-Ou. 
from the west-northwest, altitude 3,500 m., decreased from 7/10 to none by 10.30 a. m., 
but reappeared about noon and increased to 4/10. Cu. from the south, altitude 
1,100 m., appeared about 10 a. m. and increased to 3/10. 

High pressure was central over New York, New Jersey, and Pennsylvania and low 
pressure off Nova Scotia and over northeastern Iowa. 

October 7, 1911. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 
5,600 m., at maximum altitude. 

At the beginning there were 2/10 A.-St. and 8/10 St.-Gu. from the west. Rain began 
7.30 a. m. and dense fog began 8.37 a. m. The rain and fog continued intermittently 
throughout the day. 

Pro a n ire was low over northern Yiiginia and hi^ over the upper Missouri Valley. 
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On Moimt Weather, Va., 526 m. 


At dtfemit hfllitbts above Ma. 


Date and hour. 


Free- 
stire. 


Tern- 


Bel. 
Hnm. 


Wind. 


Hei^t 


Pxes- 
sure. 


Tem- 


Bel. 


Wind. 




Dlreo- 


Veloo-' 


Hum. 


Dtrao- 


Veloo- 










tion. 


ity. 










tlon. 


ity. 


Oct. 8, 1911: 


mm. 


a 


\ 




m.p.: 


TO. 


mm. 


a 


% 




m. p. 9. 


10.39 a.m.... 


722.4 


8.3 


e. 


^.0 


526 


722.4 


8.3 


6. 


4.0 


11.09 a.m.... 


722.4 


8.7 


64 


e. 


3.6 


2,423 


573.8 


8.9 




nnw. 




11.16 a.m.... 


722.4 


9.5 


66 


ese. 


2.7 


1,963 


606.6 


7.6 




w. 




11.24 a.m.... 


722.4 


9.2 


67 


e. 


2.7 


1,889 


612.0 


9.0 




8W. 




11.30 a.m.... 


722.4 


9.6 


66 


86. 


2.7 


1438 


646.4 


6.2 




886. 




11.41 a, m.... 


722.4 


10.0 


63 


se. 


2.7 


1,007 


681.4 


4.2 




686. 




11.51a.m.... 


722.4 


10.1 


60 


86. 


2.7 


526 


722.4 


10.1 


50 


86. 


2.7 


Oct. 9, 1911: 
1.29 p. m 
























720.4 


16.2 


52 


nw. 


3.1 


526 


720^4 


16.2 


52 


nw. 


3.1 


I.fi0p. m 


720.4 


16.5 


57 


wnw. 


2.7 


1,338 


654.2 


10.9 








1.59 p. m 


720.4 


16.0 


58 


wnw. 


2.7 


926 


687.1 


12.6 




wnw. 




2.08 p. m 

Oct. 10, 1911: 
8.20 a. m 


720.4 


16.6 


62 


wnw. 


2.7 


. 526 


720.4 


16.6 


62 




2.7 
























722.6 


11.4 


98 


86. 


5.6 


526 


722.6 


11.4 


98 


86. 


5.6 


8.31a.m.... 


722.6 


11.1 


02 


666. 


4.9 


880 


602.7 


11.8 


8ft 


886. 


10.8 


8.47 a.m.... 


722.7 


11.1 


97 


686. 


5.1 


867 


694.0 


14.0 


62 


886. 


7.2 


10.42 a.m.... 


722,6 


13.4 


94 


es6. 


6.3 


1,196 


667.8 


11.5 


67 


8. 


4.0 


10.45 a.m.... 


722.6 


13.5 


93 


686. 


6.8 


975 


685.1 


12.4 


73 


8. 


4.0 


10.52 a.m.... 


722.6 


13.5 


93 


686. 


6.9 


944 


687.6 


11.4 


73 


8. 


7.9 


11.04 a.m.... 


722.6 


13.4 


94 


ese. 


6.7 


526 


722.6 


13.4 


94 


696. 


6.7 



October 8f 1911. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,000 m. 

There were few to 2/10 Gi.-St. from the west-northwest and few Cu. from the 
southeast. 

A laige high, with centers over Pennsylvania, eastern Iowa, and Kansas, overlay 
most of the country. Pressure was relatively low over eastern Tennessee and the Gulf 
of St. Lawrence. 

October 9, 1911. — One captive balloon was used; capacity, 31.1 cu. m. Wire out| 
1,100 m. 

There were 2/10 to 3/10 Ci.-Cu. from the west and a few St.-Gu. from the same direc- 
tion. 

Pressure was high over the Middle Atlantic States and low over the Gulf of St. 
Lawrence. 

October 10, Wll.—Six kites were used; lifting surface, 40.8 sq. m. Wire out, 4,200 
m.; at maximum altitude, 1,800 m. 

There were 10/10 St. from the eastnsoutheast at the beginning of the flight and 6/10 
to 10/10 St. from the southeast from 9.24 a. m. to the end of the flight. 4/10 A.-St. 
from the north-northwest and 1/10 A.-Cu. of indeterminate direction had disappeared 
before the end of the flight. Fog from about 8 a. m. until about 9.24 a. m. 

High pressure was central over the North Atlantic States and pressure was relatively 
low over southeastern Kentucky and the Gulf of Mexico. 
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On Mount Weather, Va., 526 m. 




At different heights above sea. 




Date and bour. 






' Wind. 










Wind. 




Pres- 
sure. 


Tem- 
Eue. 


Rel. 
Rum. 






Height 


Pree- 

sure. 


Tem- 


Rel. 
Hum. 








Dlreo 


Voloe- 


Direc- 


Veloc- 




' 






tion. 


uy. 


m. 


mm. 




% 


tion. 


ity. 


Oct. n, 1911: 


mm. 


a 


% 




m.p.t. 


a 


m. p. t. 


9.4tta. m.... 


719.2 


14.2 


98 


wnw. 


9.8 


52ti 


719.2 


14.2 


98 


wnw. 


9.8 


lO.na. m.... 


719.2 


15.3 


89 


wnw. 


8.9 


879 


689.7 


11.2 


8.) 


nw. 


13.7 


10.18 a.m.... 


719.0 


15.5 


87 wnw. 


8.9 


1,101 


671.8 


10.3 


♦i,'} 


nw. 


22.3 


10..Wa.m.... 


718.9 


15.5 


8:^ 1 wnw. 


8.9 


1.468 


(H2. 7 


12.3 


52 


nw. 


11.2 


11.00 a.m.... 


718.6 


16.2 


73 wnw. 


10.7 


2.028 


600.7 


8.0 


68 


w. 


10.8 


11.53 a.m.... 


718.2 


17.3 


(>9 wnw. 


10.3 


2,291 


581.4 


6,3 


72 


w. 


6.1 


12.15 p.m.... 


718.1 


17.4 


68 wnw. 


9.8 


1.81S 


615.4 


8.4 


53 


w. 


6.2 


12.31p.m.... 


717.9 


17.3 


f>5 wnw. 


10.7 


1,650 


627.8 


10.1 


41 


w 


7.1 


12.48 p.m.... 


717.9 


17.8 


63 1 wnw. 


10.7 


1.604 


639.0 


8.2 


84 


wnw. 


16.1 


l.OOp. m.... 


717.8 


18.0 


62 wnw. 


10.7 


837 


692.2 


13.1 


70 


wnw. 


12.5 


1.07 p.m.... 


717.8 


17.9 


61 wnw. 


10.7 


526 


717.8 


17.9 


61 


wnw. 


10.7 


Oct. 12, 1911: 






1 
















8.14a, m.... 


715.0 


9.9 


95 nw. 


10.7 


526 


715.0 


9.9 


95 


nw. 


10.7 


8.15 a. ro — 


715.0 


9.9 


95 nw. 


10.7 


687 


701.4 


9.0 


9:^ 


nw. 


20.6 


8.16 a.m.... 


715. 


9.8 


95 nw. 


10.7 


81] 


691.0 


9.3 


90 


nnw. 


20.6 


8.27 a. m — 


715.0 


10.0 


95 nw. 


10.7 


1.074 


669.3 


6.9 


92 


n. 


18.6 


S.44a. m.... 


715.1 


10.5 


9.3 nw. 


11.2 


1.172 


661.6 


8.8 


74 


n. 


11.6 


8.58 a.m.... 


715.2 


10.6 


92 nw. 


11.6 


1.604 


627.9 


7.0 


75 


n. 


9.5 


9.27 a.m.... 


715.2 


11.1 


89 1 nw. 


11.2 


2.134 


588.6 


1.8 


77 


n. 


7.4 


10.02 a.m.... 


715.3 


12.1 


85 nw. 


8.9 


2,658 


551.4 


- 3.0 


81 


n. 


11.6 


10.05 a.m.... 


715.3 


12.4 


84 1 nw. 


8.9 


2,753 


544.3 


- 2.4 


69 


n. 


15.1 


10.08 a.m.... 


715. 3 


12.6 


84 nw. 


8.9 


2.436 


565.7 


- 1.6 


70 


n. 


9.1 


10.10 a.m.... 


715.3 


12.7 


83 ' nw. 


8.9 


2.272 


577.7 


- 2.0 


73 


n. 


9.1 


10.39 a. m 


715.3 


13.0 


79 nw. 


8.5 


2.323 


674.1 


1.3 


63 


n. 


13. 6 


10.45 a.m.... 


715.3 


13.1 


78 nw. 


8.5 


2,072 


592.2 


.9 


64 


n. 


13.2 


11.06 a.m.... 


715.3 


13.8 


75 : nw. 


8.9 


1,489 


636.5 


4.0 


77 


n. 


13.7 


U.08a. m.... 


715. 3 


13.8 


74 ' nw. 


8.9 


1,459 


639.0 


3.6 


78 


n. 




11.13 a. m.... 


715.3 


13.8 


73 1 nw. 


9.8 


1.190 


6(50.3 


4.0 


87 


n. 


"ib'z 


11.19 a. m.... 


715.3 


14.0 


T2 nw. 


9.8 


986 


676.9 


6.9 


86 


n. 


15.2 


11.27 a.m.... 


715,3 


14.2 


'' 


nw. 


8.5 


526 


715.3 


14.2 


71 


nw. 


8.5 



October 11 ^ 1911. — Six kites were used; lifting suiface, 39.0 sq. m. Wire out, 5,650 
m., at maximum altitude. 

At 9.35 a. m. there were 6/10 A.-Cu. from the west-northwest and a few St. from the 
same direction. Both forms gradually disappeared, the former at about 11.00 a. m., 
and the latter at 10.30. A few Cu. from the west-northwest, noted at 10.27, increased 
to 4/10 at l.OOp. m. 

An extensive area of high pressure was central over Indiana. 

October 7f, 1911. — Six kites were used; lifting surface, 37.8 sq. ra. Wire out, 5,900 
m.; at maximum altitude, 5,100 m. 

St.-Cu. from the north, altitude about 1,100 m., increased from 4/10 to 9/10 by 10 
a. m. and decreased to 3/10 by 10.45 a. m. Early in the flight there were a few St. from 
the northwest at an altitude of 700 m. These gradually rose in altitude and changed 
in direction to north, reaching the St.-Cu. layer by 9.30 a. m. 

Pressure was low over the middle St. Lawrence Valley, with a secondary depression 
off the coast of North Carolina. High pressure was central over Wisconsin and Lake 
Superior. 
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On] 


lountW 


iNiUier, Va., 52 
Wl 


9 m. 




Date and hour. 




Dd. 










Wind. 




Pro- 
sure. 


Tern- 1 


Tliil 1 




TT«l«li4 


Pies- 
awe. 


T«m- 


Tknl 








ture. j 


Q 1 
^™^l DIreo. 


Veioo- 


afOgul, 


ffir 


nidi. ' ■ ■ 
*^! Dlieo- 


Veloc- 




mm. 




tlon. 

% . 


ity. 








tton. 


ity. 


Oct. 13, 1911: 


a 


m.p.t. 


m. 


mm. 


a 


\\n.. 


m.p.9. 


8.01a.m.... 


718.1 


8.4 


90 nw. 


?.4 


526 


718.1 


8.4 


9.4 


8.13 a.m.... 


718.2 


8.6 I 


88 nw. 


8.0 


1.012 


677.0 


5.2 


53 1 now. 


14.7 


8.38 a.m.... 


718.4 


8.9 


84 ' nw. 


8,0 


1,730 


620.5 


6.2 


21 1 nn«i 


9.8 


9.12 a.m.... 


718.6 


9.1 1 


73 1 nw. 


8.9 


2,132 


501.1 


7.0 


16 n. 


9.8 


10.28 a.m.... 


718.6 


10.1 


65 nw. 


7.6 


2; 406 


571.8 


5.8 


16 n. 


9.8 


10.40 a.m.... 


718.6 


10.4 1 


62 wnw. 


6.3 


2,842 


542.1 


2.7 


16 n. 


10.5 


10.52 a.m.... 


718.6 


10.6 1 


65 , wnw. 


6.7 


4,249 


454.4 


- 6.6 


16 1 nnw. 


19.1 


12.25 p.m.... 


718.2 


12.0 1 


53 1 nw. 


4.9 


4,758 


425.4 


- 8.6 


17 1 nnw. 




1.50 p.m.... 


717.7 


13.8 


47 w. 


4.9 


4,025 


466.8 


- 5.0 


10 ' nnw. 




2.17 p.m.... 


717.6 


13.7 


45 wnw. 


4.5 


3,168 


520.8 


- 1.1 


14 1 nnw. 




2.38 p.m.... 


717.6 


14.0 , 


42 nw. 


4.9 


2,086 


508.4 


4.5 


14 ' nnw. 




2.50 p.m.... 
Oct. 14. 1911: 
6.58 a.m.... 


717.6 


14.0 1 


42 1 nw. 


4.0 


526 


717.6 


14.0 


42 1 nw. 


'""4.6 




















718.6 


10.2 1 


62 see. 


2.4 


526 


7ia6 


10.2 


62 ! see. 


2.4 


7.13 a.m.... 


718.7 


lao , 


63 aee. 


3.6 


966 


68ai 


lao 


67 , B. 


9.8 


7.33 a.m.... 


718.8 


10.2 1 


63 1 8. 


2.5 


1,464 


642.2 


7.1 


67 1 sw. 


8.9 


8.02 a. m 


719.0 


10.6 


64 1 8. 


3.4 


1,754 


610.9 


4.0 


74 S8W. 


8.3 


9.16 a.m.... 


719.2 


12.3 


50 1 sse. 


1.5 


2,250 


583.4 


4.2 


31 


BSW. 


7.6 


9.45 a.m.... 


719.2 


12.4 > 


63 s. 


2.9 


1861 


612.5 


3.2 


72 


8W. 


9.8 


9.57 a. m 


719.2 


12.6 


62 9. 


4.2 


1,483 


644.7 


5.3 


76 


sw. 


10.1 


10.09 a. m 


719.2 


13.1 


64 1 se. 


2.2 


947 


683.9 


9.5 


65 




10.3 


10. 18 a. m.... 


719.1 


13.0 


66 1 96. 


2.5 


526 


719.1 


13.0 


66 


96. 


2.5 


Oct. 15, 1911: 






















1.20 p. m 


715.3 


13.5 


93 i se. 


1.9 


520 


716.3 


13.5 


03 


96. 


1.9 


1.39 p. m 


715.3 


14.8 


86 ene. 


3.1 


1,786 


615.7 


8.1 




W. 




1.51 p. m 


715.3 


14.1 


91 1 e. 


3.4 


981 


682.1 


13.3 




wnw. 




2.05 p. m 


715.3 


13.3 


94 e. 


3.1 


813 


691.5 


16. 




wnw. 




2.12 p. m 


715.4 


13.4 1 

1 


93 e. 


3.1 


526 


715.4 


13.4 


■'93' 


6. 


""3.'i 



October 13, 1911. — Eight kites were used; lifting surface, 50.4 sq. m. Wire out, 
7,500 m.; at maximum altitude, 6,900 m. 

There were a few Cu., from the north-northwest, until about 10.30 a. m., and a few 
Ci., from the west-northwest, thereafter. 

High pressure was central over Lake Huron, and low pressure south of Newfound- 
land. 

October 14, 1911.— Six kites were used; lifting surface, 39.8 sq. m. Wire out, 4,800 
m.; at maximum altitude, 2,600 m. 

There were 7/10 Ci.-St. and 3/10 to 2/10 A.-St. and A.-Cu. from the west-southwest 
until about 8 a. m. Ci.-St. had disappeared by 9 a. m. There were 5/10 A.-Gu. and 
3/10 A.-St. from the west-southwest at 8.30 a. m., and 9/10 A.-Cu. from the west- 
Huuthwest from 9.50 a. m. to the end of the flight. A solar halo, which was observed 
at 7.42 a. m., had disappeared by 9.37 a. m. 

High pressure was central over southeastern Pennsylvania, and centers of low pres- 
sure overlay the lower Missouri Valley, Alberta, and the Atlantic Ocean directly 
south of Newfoundland. 

October 15, 1911. — One captive balloon was used; capacity, 22.4 cu. m. "Wire out, 
2,000 m. 

There was dense foguntil 1.29 p. m. From 1.29 p. m. to 2.05 p. m. there were 9/10 to 
8/10 St., direction west, and a few A.-St., direction indeterminable. There was dense 
fog from 2.05 p. m. to the end of the flight. The balloon disappeared in the clouds at 
1.48 p. m. 

A well developed low had its center over north central Kansas and pressure was 
moderately high over the South Atlantic States. 
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AtdiflcraitlMig 


btsalx 


(Kvaaaa. 




Dtteandbour. 








Wind. 




Wind. 




PX«8- 

raie. 


T«m- 


Rdl. 
Horn. 






Haight 


Bura. 


Tim- 


BaL 

Horn. 








DJno- 


VaJoo- 


Dlrao- 


Vdoo- 








tion. 


ity. 

m.p.f. 






a 


\ 


tton. 


ity. 


Oct. 16. 1911: 
6.1dp.m..... 


mm. 


C. 


m. 


mm 


m. p. f . 


717.6 


18.4 


^.5 


626 


717.6 


13.4 


88. 


4.5 


6.40 p. m 


717.6 


13.1 


94 1 88. 


8.6 


2,522 


566.1 


9.6 




88. 




6.56 p.m..... 


717.6 


13.1 


94 1 88. 


3.6 


1951 


606.3 


8.5 




88. 




7.00 p.m..... 


n7.6 


12.9 


94 > 88. 


8.6 


1,840 


66L4 


10.6 




88. 




7.06 p.m..... 


717.6 


12.8 


96,88. 


4.0 


882 


688.1 


13.5 




88. 




7.20 p.m..... 
Oct. 18, 1011: 
lUla.m.... 


717.6 


12.4 


96 


88. 


4.6 


626 


717.6 


12.4 


"'ik' 


88. 


'"""i's 
























713.3 


14.9 


70 


nw. 


20.6 


526 


713.3 


14.9 


70 


nw. 


20.6 


12.01p.m.... 


713.3 


15.3 


68 


nw. 


17.9 


976 




9.8 


73 


nw. 


21.6 


12.17 p.m.... 


713.4 


15.2 


66 


nw. 


18.8 


1,180 




14.3 


52 


nnw. 


9.3 


2.00 p. m 


712.2 


16.1 


66 


wnw. 


12.1 


1,066 




12.9 


52 


nw. 


9.9 


2.08 p.m.... 


712.1 


16.2 


65 


wnw. 


11.6 


1028 




9.6 


70 


nw. 


15.0 


2.22 p. m 

Oct. 19, 1911: 
11.82 a.m.... 


712.0 


15.4 


67 


wnw. 


12.5 


526 


■7ii'6' 


15.4 


67 


wnw. 


12.5 
























714.4 


12.8 


71 


wnw. 


16.1 


626 


714.4 


12.8 


71 


wnw. 


16.1 


11.34 a.m.... 


714.4 


12.6 


73 


wnw. 


16.1 


981 


680.7 


9.3 


83 


nw. 


14.6 


11.47 a, m.... 


714.2 


12.3 


78 


nw. 


16.1 


959 


678.1 


15.7 


70 


nnw. 


7.8 


1.08 p. m 


713,9 


14.6 


71 


nw. 


9.8 


1,463 


638.9 


12.5 


74 


nne. 


7.8 


1.14 p.m.... 


713.9 


14.7 


70 


nw. 


9.8 


1,881 


606.0 


14.5 


45 


nne. 


8.8 


1.23 p. m 


713.9 


14.9 


68 


nw. 


9.4 


2,189 


586.2 


12.4 


36 


nne. 


7.8 


2.00 p. m.... 


714.1 


16.6 


70 


nw. 


8.5 


2,576 


550.8 




28 


nne. 


8.9 


2.13 p.m.... 


714.1 


16.0 


72 


nw. 


6.3 


2,383 


572.9 


"id's' 


28 


n. 


8.6 


2.23 p.m.... 


714.2 


15.8 


68 


nw. 


7.2 


1605 


621.6 


15.3 


28 


n. 


7.8 


2.40 p.m.... 


714.3 


15.5 


70 


nw. 


7.2 


1,683 


626.5 


13.2 


28 


n. 


9.8 


2.61p.m.... 


714.4 


15.5 


72 


nw. 


6.7 


1450 


640.2 


18.5 


52 


nnw. 


9.8 


3.00 p.m.... 


714.6 


15.4 


71 


nw. 


7.2 


1,158 


662.8 


11.1 


85 


nnw. 


11.5 


3.06 p.m.... 


714.6 


15.4 


72 


nw. 


7,2 


960 


678.1 


11.2 


86 


nnw. 


9.8 


3.14 p.m.... 
Oct. 20. 1911: 
2.22 p. m 


714.8 


15.5 


72 


nw. 


7.2 


526 


714.8 


15.5 


72 


nw. 


7.2 
























717.9 


14.2 


100 




8.1 


526 


717.9 


14.2 


100 


e. 


3.1 


2.43 p. m 


717.9 


14.2 


100 




3.6 


2,347 


678.7 


15.8 




8. 




3.01 p. m 


717.9 


14.2 


100 




3.1 


1,473 


641.9 


11.1 




8. 




3.10 p.m 


717.9 


14.1 


100 




3.6 


1,000 


678.9 


15.7 




886. 




3.19 p. m 


717.9 


14.2 


100 




3.6 


745 


609.6 


13.4 




e. 




3.26 p. m 


717.9 


14.2 


100 




4.0 


526 


717.9 


14.2 


"ioo" 


e. 


■ '4.'6 



October 16^ 1911, — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,100 m. 

There were 3/10 Ci. from the west. 

Pressure was high over West Virginia and low over Iowa. 

October 18 ^ 1911,— Foui kites were used; lifting surface, 25.2 sq. m. Wire out, 
4,200 m. ; at maximum altitude, 1,800 m. 

There were 1/10 to 2/10 St.-Gu. from the northwest. There was light haze toward 
the close of the flight. 

Pressure was high south of Newfoundland and low over the middle and south 
Atlantic States and over Colorado. 

October 19, 1911. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 4,100 
m. ; at maximum altitude, 3,500 m. 

There were a few to 9/10 A.-St., direction changing from west to north-northwest, 
and 2/10 to no A.-Gu. from west-northwest. There were a few to 3/10 Ci.-St. from the 
northwest between 12.01 and 1.28 p. m. 

Pressure was low over the New Jersey coast and north of Lake Superior, and rela- 
tively high over West Virginia. 

October to, 1911. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
1,900 m. 

There was dense fog. 

Pressure was high over Nova Scotia and relatively low over the Ohio Valley, 
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Wind. 




Free- 


Tem- 
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Height. 


Pree- 


Tem- 
lure. 


Rel. 


















Bore. 


&u«. 


Hum. 


Dlreo- 


Veloc- 




mire. 


Hum. 


Dlreo- 


Veloo- 








r& 


tion. 


ity. 










tton. 


ity. 


Oct. 21, 1911: 
10.14 a.m.... 


WITH. 


a 




m.p.t. 


TO. 


TOTO. 


C 


r&, 




TO. p. «. 


718.4 


13.2 


e. 


3.6 


526 


718.4 


13.2 


e. 


3.6 


10.28 a, m.... 


718.3 


13.5 


100 


w. 


3.6 


2,032 


600.7 


12.8 




sse. 




10.33 a, m.... 


718.3 


13.3 


99 


w. 


3.6 


1,982 


604.3 


14.7 




s. 




10.41 a, m.... 


718.2 


13.3 


99 


w. 


2.2 


1,684 


625.9 


12.7 




s. 




10.53 a.m.... 


718.1 


13.4 


98 


nnw. 


2,7 


1,066 


673.6 


11.8 








10.59 a,m.... 


718.1 


13.4 


98 


nw. 


2.7 


949 


683.1 


15.3 




nw. 




11.06 a.m.... 


718.1 


13.6 


98 


nw. 


2.7 


633 


709.1 


12.8 




nw. 




11.07 a.m.... 


718.1 


13.6 


98 


nw. 


2.7 


526 


718.1 


13.6 


98 


nw. 


2.7 


Oct. 22. 1911: 
10.50a.m.... 
























714.0 


13.9 


100 


sse. 


4.9 


526 


714.0 


13.9 


100 


sse. 


4.9 


11.00 a.m.... 


714,0 


13.9 


100 


sse. 


4.9 


878 


684.8 


12.2 


100 


sse. 


17.6 


12.40 p.m.... 
Oct. 23, 1911: 
2.16 p. m 


712.3 


14.0 


100 


sse. 


8.9 


526 


712.3 


14.0 


100 


sse. 


8.9 
























716.7 


11.0 


66 


wnw. 


5.4 


526 


716.7 


11.0 


56 


wnw. 


6.4 


2.38 p. m 


716.7 


11.4 


66 


wnw. 


3.6 


1,406 


644.6 


4.6 




w. 




2.49 p. m 


716,7 


11.7 


64 


w. 


4.5 


1,182 


662.3 


6.2 




w. 




2.58 p. m 


716.7 


12.2 


48 


wsw. 


4.6 


878 


687.2 


8.7 




w. 




3.02 p. m 

Oct. 24, 1911: 
8.04 a.m.... 


716.7 


12.0 


62 


w. 


4.5 


626 


716.7 


12.0 


52 


w. 


4.6 
























723.6 


4.5 


73 


wnw. 


11.2 


526 


733.6 


4.5 


73 


wnw. 


11.2 


8.14 a.m.... 


723.7 


6.0 


72 


wnw. 


11.6 


1,007 


682.0 


0.0 


86 


nw. 


14.8 


8.35 a.m.... 


723.8 


5.5 


72 


wnw. 


9.4 


1,742 


622.3 


0.5 


43 


nw. 


12.3 


8.53 a.m.... 


724.0 


5.3 


72 


wnw. 


16.2 


1,941 


607.4 


5.2 


22 


nw. 


8.8 


9.13 a.m.... 


724.0 


5.2 


70 


wnw. 


20.6 


2,369 


576.3 


1.6 




nw. 


6.2 


9.16 a.m.... 


724.0 


5.3 


70 


wnw. 


20.6 


2,696 


560.3 


2.2 




nw. 


6.2 


11.51a.m.... 


724.1 


8.6 


67 


nw. 


15.2 


628 


721.4 


8.6 


67 


nw. 


16.2 


Oct. 25. 1911: 
























10.51 a.m.... 


726.6 


9.2 


65 


e. 


6.7 


526 


726.6 


9.2 


65 


e. 


6.7 


11.03 a.m.... 


726.6 


9.2 


62 


e. 


7.2 


927 


691.9 


4.4 


67 


se. 


9.8 


11.15 a.m.... 


726.4 


9.2 


57 


e. 


6.3 


1,017 


684.2 


3.5 


68 


se. 


9.2 


11.23 a.m.... 


726.3 


9.6 


67 


e. 


6.7 


1,338 


657.6 


1.9 


47 


se. 


7.8 


1.40 p.m.... 


724.6 


11.5 


63 


se-. 


4.9 


1,029 


681.7 


4.6 


65 


sse. 


7.8 


1.48 p.m.... 


724.5 


11.7 


60 


se. 


6.8 


756 


704.8 


6.6 


64 


sse. 


5.8 


1.64 p.m.... 


724.5 


12.0 


60 


96. 


5.8 


626 


724.6 


12.0 


50 


se. 


6.8 



October tl, 1911. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
1,800 m. 

There were 10/10 St. from the northwest and light fog. 

Pressure was high off Nova Scotia and low over the Gulf of Mexico. 

October £2, 1911.— One kite was used; lifting surface, 6.3 sq. m. Wire out, 600 m., 
at maximum altitude. 

There was dense fog. 

Pressure was low over southwestern Ontario and southern Georgia, and high over 
Newfoundland. 

October 2Sy 1911. — One captive ballon was used; capacity, 22.4 cu. m. Wire out, 
1,900 m. 

There were few to 2/10 Ci.-St. from the southwest. 

Pressure was low over the middle St. Lawrence Valley and the upper Lakes and 
high over the west Gulf States and Kansas. 

October t4t 1911. — Six kites were used; lifting surface, 39.8 sq. m. Wire out, 6,000 
m.; at maximum altitude, 3,400 m. 

The sky was cloudless at 7.45 a. m. There were a few Ci.-St. on the southeastern 
horizon at 8.21 a. m.; and strong vertical convection currents about 9.00 a. m. 

Pressure was high over the Ohio Valley and low over Newfoundland. 

October £5, 1911,— Three kites were used; lifting surface, 23.8 sq. m. . Wire out, 
1,800 m.; at maximum altitude, 1,200 m. 

There were 4/10 to 5/10 Gi.-St. and Gi.-Cu. from the west-southwest. 

Pressure was high along the north Atlantic coast and low north of Lake Superior. 
38490—12 3 

Digitized by 



Google 



430 BULIiETIN OF THB MOTJNT WBATHEB OBSEBYATOBY. 

Retuiti ojffu air observaHom. 



Date and iMur. 



On Mount Waather, Va., 526 m. 


--- 


At dtttaent bai^ta above sea. 

1 Wii 










Wind. 


Id. 


sore. 


Tarn- 


Hum. 






Height 


Plea- 
sure. 


Tern- 


Rel. 
Hum. 






Dinfr- 


Valoo- 


Dlzeo- 


Vek>o- 




c. 


% 


tion. 


ity. 




mm. 






tion. 


ity. 


mm. 




m.p.9. 


m. 


a 


\ 




m. p. 9. 


722. & 


9.0 


w. 


4.9 


526 


722.5 


9.0 


w. 


4.9 


722.5 


9.3 


80 


w. 


4.9 


922 


688.8 


8.7 


68 


nw. 


12.2 


TJ2.S 


9.7 


73 


wnw. 


3.1 


1,314 


657.0 


6.6 


68 


nw. 


13.7 


T22.6 


10.2 


67 


wnw. 


3.6 


1,616 


633.4 


8.4 


36 


nw. 


12.6 


722.6 


10.9 


58 


wnw. 


4.9 


1,801 


619.7 


9.1 


20 


wnw. 


11.2 


?22.tt 


11.7 


50 


wnw. 


4.9 


2,068 


600.1 


8.2 


19 


wnw. 


9.S 


722.4 


12.4 


57 


wnw. 


5.4 


2,816 


547.5 


1.8 


19 


w. 


11.7 


722.3 


13.2 


56 


wnw. 


6.4 


3,354 


512.3 


- 1.4 


19 


w. 


16.7 


722.0 


13.9 


54 


wnw. 


5.8 


4,080 


466.7 


- 4.4 


21 


w. 


19.6 


721.9 


13.7 


52 


wnw. 


5.8 


4)482 


444.0 




21 


w. 


24.0 


721.6 


14.7 


54 


nnw. 


6,7 


3,750 


487.0 


"-'4*4* 


22 


w. 


18.7 


721.6 


14.8 


53 


nnw. 


5.4 


3,620 


496.0 


- 3.6 


22 


w. 


17.7 


721.3 


15.0 


55 


nnw. 


5.4 


'526 


721.3 


16.0 


65 


nnw. 


5.4 


718.4 


12.0 


64 


wsw. 


7.2 


526 


718.4 


12.0 


64 


wsw. 


7.2 


718.4 


12.3 


63 


w. 


7.2 


910 


686.2 


10.6 


68 


wnw. 


10.8 


718.5 


12.7 


64 


w. 


6.7 


1,467 


641.8 


6.0 


66 


wnw. 


10.8 


718.5 


12.8 


63 


w. 


6.3 


2,286 


580.5 


4.2 


33 


w. 


17.6 


718.3 


13.2 


57 


w. 


5.8 


3,138 


522.2 


- 1.7 


23 


w. 


21.6 


718.0 


14.0 


55 


wnw. 


6.7 


3,877 


475.0 


- 6.2 


12 


w. 


32.6 


717.9 


14.5 


57 


wnw. 


5.4 


2,719 


549.3 


1.0 


8 


wnw. 


19.6 


717.7 


14.4 


56 


nw. 


7.6 


2,021 


596.6 


3.9 


8 


wnw. 


11.8 


717.6 


14.9 


57 


wnw. 


7.6 


1,278 


655.6 


5.7 


36 


wnw. 


11.9 


717.6 


15.1 


57 


nw. 


7.6 


824 


692.6 


9.3 


48 


nw. 


9.8 


717.5 


14.8 


56 


nw. 


7.6 


526 


717.5 


14.8 


66 


nw. 


7.6 


721.4 


3.1 


79 


e. 


3.4 


526 


721.4 


3.1 


79 


e. 


3.4 


721.3 


3.3 


78 


e. 


3.6 


1,276 


667.1 


- 0.9 




ssw. 




721.1 


3.8 


76 


e. 


3.6 


526 


721.1 


3.8 


"ii' 


e. 


' "i'e 


719.5 


6.4 


76 


wnw. 


3.1 


526 


719.5 


6.4 


76 


wnw. 


3.1 


719.5 


6.4 


73 


wnw. 


3.1 


1,217 


661.2 


3.7 




wnw. 




719.4 


6.3 


73 


wnw. 


2.7 


'844 


691.9 


4.2 




wnw. 




719.4 


7.1 


71 


nw. 


3.6 


526 


719.4 


7.1 


"n 


nw. 


* "i'e 



Oct. 26w 1911: 

8.£2a. m.... 

9.00 a.m.... 

9.12 a.m.... 

9.17 a.m.... 

9.42 a.m.... 
10.07 a. m.... 
10.55 a.m.... 
11.10 a.m.... 

11.44 a.m.... 
12.00m 

12.45 p.m... 
12.63 p. m. . . 

1.27 p. m. . . 
Oct. 27. 1911: 
8.06 a.m.... 

8.23 a.m.... 
8.45 a.m.... 
9.06 a. m.... 

9.29 a.m.... 
10.10a. m.... 

10.48 a.m.... 
11.13 a. m.... 
11.37 a.m.... 

11.49 a.m.... 
11.55 a.m.... 

Oct. 28, 1911: 
11.65a. m.... 
12.18 p. m. . . 
12.48 p. m. . . 

Oct. 29. 1911: 

9.24 a.m.... 

9.30 a.m.... 
9.40 a.m.... 

10.22 a.m.... 



October te, 1911. — Six kites were used; lifting surface 42.7 sq. m. Wire out, 6,000 
m.; at maximum altitude, 5,720 m. 

There were 4/10 to 7/10 Ci.-St. from the southwest. A few A.-Cu. were visible until 
9.00 a. m.; and a solar halo at intervals from 9.42 a. m. to 12.51 p. m. 

Low pressure was central over the lower St. Lawrence. High pressure, central over 
Montana, covered the United States, except the Southwest. 

October 27, 1911. — Five kites were used; lifting surface, 32.0 sq. m. Wire out, 
7,000 m.; at maximum altitude, 6,700 m. 

Ci., from the west-feouthwest, and A.-Cu., from the west, varied from 6/10 to 2/10. 
Halo at 11.13 a. m. 

High pressure, central over Nebraska, covered the greater part of the United States. 

October 28, 1911. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
2,000 m. 

There were 10/10 A. -St. from the southwest. 

An extensive high, with center over northwestern Illinois, covered the entire 
country with the exception of Florida and the extreme southwest. Pressure was low 
south of Florida and over the Grand Banks. 

October 29 f 1911. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
1,700 m. 

There were 3/10 to 8/10 A.-Cu. from the west. 

Low pressure was central north of Lake Superior. A ridge of high pressure extended 
from Virginia to Colorado. 
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OH Moont WAithur, Va,, 526 m. 




AC dUMreat bMgbta ftbove sea. 




Date and hour. 








Wind- 










Wind. 






T«m- 
pera. 
ttire. 


KflJ. 
Bum. 






Hpi^Jat, 


Amu. 


Tern- 
tiire. 


Hum. 








Dliwj- 


VdocH 


Direo- 


Veloo- 




TMn, 




tkat. 


Hr. 










tton. 


tty. 


Oct. 30, 1911: 


C. 


7o ' 


m.p.s. 


m. 


mm. 


a 


% 




m. p. «. 


tt.Ma.m... 


719.9 


5.6 


76 n\v. 


7.2 


526 


719.9 


5.6 


/6 


nw. 


7.2 


7.12 a.m... 


719.9 


5.8 


76 nw. 


7.6 


1,075 


673.0 
652.8 


3.4 


71 


wnw. 


17.5 


7.30 a.m... 


720.0 


6.0 


73 : nw. 


7.6 


1,325 


6.1 


58 


w. 


7.9 


8.52 a.m... 


720.4 


6.9 


68 , nw. 


5.8 


2,021 


599.9 


3.2 


56 


wsw. 


9.1 


9.04 a.m... 


720.5 


6.9 


68 ' nw. 


5.8 


2,596 


559.1 


4.5 


39 


wsw 


20.6 


9. 15 a. m . . . 


720.5 


7.2 


67 1 nw. 


4.5 


3,763 


483.7 


- 3.7 


55 1 w. 


23.5 


9.46 a.m... 


720.6 


8.2 


63 1 nw. 


3.6 


4,633 


432.2 


-10.6 


as' 


w. 


26.7 


10.28 a.m... 


720.6 


9.1 


59 1 nw. 


4.9 


3,845 


477.9 


- 6.1 


72 


w. 


24.6 


10.50 a.m... 


720.7 


9.6 


55 1 wnw. 


3.1 


3,388 


506.4 


- 2.6 


72 


w. 


22.5 


11.14a.m... 


720.6 


10.3 


55 ! nw. 


2.7 


2,474 


567.4 


4.1 


68 


w. 


19.4 


11.27 a.m... 


720.4 


10.3 


55 wsw. 


2.2 


1,681 


625.5 


2.6 


07 


wsw. 


8.1 


11.42 a.m... 


720.3 


10.2 


HR sw. 


2.2 


1,178 


665.4 


3.0 


66 


sw. 


12.9 


11.51a.m... 


720.2 


10.2 


55 1 wnw. 


2.2 


526 


720.2 


10.2 


55 


wnw. 


2.2 


Oct. 31.1911: 






1 










1 




7. 13 a. m . . . 


717.3 


10.0 


84 s. 


6.7 


526 


717.3 


tt).0 


84 s. 


6.7 


7. 15 a. m . . . 


717.3 


10.2 


79 , s. 


6.7 


1,102 


660.6 


13.0 


78 


sw. 


20.6 


7.2Ca.m... 


717.3 


10.4 


77 1 s. 


7.2 


1,444 


643.1 


11.7 


73 


wsw. 


15.8 


7.5.'', a.m... 


717.3 


10.6 


81 s. 


6.3 


1,937 


G06.0 


9.1 


72 


wsw. 


12.5 


8.11 a. m... 


717.3 


11.0 


80 , .s. 


.V8 


2,881 


539.9 


0.3 


76 


wsw. 


21.6 


8. 28 a. m . . . 


717.3 


11.3 


80 S. 


5.4 


3,475 


501.3 


- 4.7 


92 


sw. 


21.6 


9.15 a.m... 


717.2 


13.7 


72 1 s. 


3.1 


526 


717.2 


13.7 


72 


s. 


3.1 


Nov. 1, 1911: 






1 
















8. 34 a. m . . . 


716.6 


7.6 


87 1 nw. 


8.5 


526 


716.6 


7.6 


87 


nw. 


8.5 


8.40 a.m... 


716.6 


7.7 


m nw. 


8.9 


970 


678. 9 


4.2 


88 


nw. 


18.6 


8. 55 a. m . . . 


716.7 


8.2 


85 1 nw. 


8.5 


1,392 


644.5 


0.5 


90 


nw. 


21.6 


9.07 a. m... 


716.7 


8.2 


85 


nw. 


8.5 


1,757 


615.8 


- 2.5 


95 


nw. 


17.9 


9.19 a.m... 


716.7 


8.4 


82 


nw. 


8.9 


2,069 


592.3 


3.6 


34 


nw. 


17.2 


9. 40 a. m . . . 


716.7 


8.4 


82 


nw. 


8.9 


3,098 


521.7 


- 1.6 


33 


w. 


17.6 


9.55 a.m... 


716.7 


8.7 


81 


nw 


7.6 


3,680 


484.4 


- 6.5 


50 


w. 


19.4 


10. 15 a. m . . . 


716.7 


8.8 


81 nw. 


8.0 


4,013 


463.9 


- 9.6 


40 


wsw. 


23.6 


12.04 p.m... 


717.1 


9.8 


d8 


nw. 


12.5 


526 


717.1 


9.8 


68 


nw. 


12.5 



October SO, 1911, — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 7,000 
m.; at maximum altitude, 6800 m. 

There were 4/10 to 6/10 Ci.-St. and Ci.-Cu. from the west-southwest, and a solar 
halo after 8.30 a. m. 

Pressure was high over Virginia and was low southeast of Newfoimdland. 

October Sly 1911. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 
5,000 m. at maximum altitude. 

There were 10/10 A. -St. from the southwest. Light rain fell from 7.35 a. m*. to 
8.05 a. m. 

The pressure was low over Lake Erie and high off southern Newfoundland coast. 

November i, 1911. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 
6,000 m.; at maximum altitude, 5,900 m. 

There were 6/10 to 8/10 St.-Cu. from the northwest, altitude 1,200 m., and from the 
west, altitude 1,700 m. 

Pressure was low off the New Jersey coast and hig^ over North Dakota. 
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On Mount Weather, Va., 536 m. 


At dUbrant iMights above sea. 


Date and hour. 








Wind. 










Wind. 




Pres- 
aure. 


Tam- 


Horn. 






Height. 


Plea- 
sure. 


Tern- 


Rel. 
Hum. 








DIreo. 


Veloo. 


Dlreo- 


Veloc- 










tton. 


ity. 




mm. 


a 




tlon. 


ity. 


Nov. 2,1911: 


mm. 


C. 


% 


in.p.«. 


m. 


\ 




m. p. t. 

15.2 


1.05 p. in... 


725.0 


0.9 


.jii 


wnw. 


15.2 


526 


72.'). 


0.9 


wnw. 


1.14 p. m.. 


725.0 


0.5 


58 


wnw. 


13.4 


975 


ti8.').2 


- 4.7 


62 


wnw. 


13.2 


1.30 p. m... 


725.0 


0.9 


58 


wnw. 


14.8 


1,719 


622.5 


-11.8 


84 


wnw. 


17.2 


1.43 p. m... 


725.1 


0.8 


57 


wnw. 


13.0 


2.415 


568.0 


-17.5 


86 


nw. 


19.8 


1.55 p. m... 


725.1 


0.1 


67 


nnw. 


10.3 


2,637 


551.4 




80 


nw. 


17.1 


2. 19 p. m... 


725.6 


- l.G 


87 


nw. 


10.3 


2,537 


558.5 


-i7.*8' 


95 


nw. 


17.1 


2. 42 p.m... 


?i5.7 


- 1.4 


90 


nw. 


9.8 


1,993 


600.5 


-16.0 


96 


nw. 


23.0 


3. 09 p. m... 


725.5 


0.2 


67 


wnw. 


13.4 


1,M4 


628. U 


-11.7 


37 


wnw. 


26.5 


3.28 p. m... 


725.6 


0.0 


60 


wnw. 


14.3 


1,318 


«i56.0 


- 9.7 


59 


wnw. 


23.0 


3. 38 p. m... 


725.6 


0.8 


57 


nw. 


12.5 


9(»5 


f)86.5 


- 5.9 


69 


nw. 


20.1 


3. 54 p. m... 


725.7 


0.1 


58 


nw. 


11.6 


526 


725. 7 


0.1 


58 


nw. 


11.6 


Nov. 3, 1911: 
























7.59 a.m.... 


729.0 


- 2.8 


66 


wnw. 


7.2 


5W 


729.0 


- 2.8 


66 


wnw. 


7.2 


8.16 a.m.... 


729.1 


- 2.4 


■ 62 


wnw. 


8.0 


105 


694.9 


- 6.0 


65 


nw. 


15.2 


8.22 a. m — 


729.1 


- 2.2 


59 


wnw. 


8.0 


1,434 


649.2 


- 9.4 


68 


nw. 


14.7 


8.39 a.m.... 


729.1 


- 2.1 


61 


wnw. 


8.5 


1,770 


621.9 


- 3.6 


51 


nw. 


10.3 


N.49a.m.... 


729.2 


- 1.9 


59 


wnw. 


8.5 


2,072 


598.7 


- 3.0 


39 


nw. 


7.8 


9.13 a.m.... 


729.2 


- 1.2 


57 


wnw. 


8.9 


2..W7 


562. 6 


- 5.0 


34 


nw. 


8.8 


10.02 a.m.... 


729.1 


- 0.4 


64 


wnw. 


9.4 


2,819 


544.8 


- 7.1 


32 


nw. 


10.3 


10.45 a.m.... 


728.8 


- 0.1 


66 


wnw. 


10.3 


3,176 


520.2 


- 9.5 


32 


nw. 


11.8 


10.52 a.m.... 


728.7 


0.2 


53 


wnw. 


10.7 


3,396 


505.2 


- 9.0 


29 


nw. 


10. 1 


11.00 a.m.... 


728.7 


0.5 


54 


wnw. 


10.7 


3,275 


513. 4 


-11.0 


25 


nw. 


11.8 


11.18 a.m.... 


728.5 


0.4 


54 


wnw. 


10.7 


2,089 


597.5 


- 4.1 


26 


nw. 


8.4 


11.27 a. m.... 


728.5 


0.8 


."iS 


wnw. 


9.8 


1,775 


621.9 


- 4.7 


34 


nnw. 


4.1 


11.34 a.m.... 


728.4 


1.4 


58 


wnw. 


10.7 


1,315 


659.2 


- 3.9 


38 


nnw. 


8.3 


ll.40a.m.... 


728.4 


1.1 


56 


wnw. 


8.0 


1,120 


675.7 


- 6.2 


39 


nnw. 


7.6 


11.45 a.m.... 


728.3 


1.0 


53 


wnw. 


8.0 


797 


703.9 


- 3.9 


.52 


nnw. 




12.00m 


728.2 


1.8 


44 


wnw. 


7.6 


526 


728.2 


1.8 


44 


wnw. 


'"'7.'6 


Nov. 4, 1911: 
























7.45 a.m.... 


725.1 


1.6 


45 


s. 


8.5 


526 


725. 1 


1.6 


45 


s. 


8.5 


7.50 a.m.... 


725.1 


1.7 


44 


s. 


8.0 


915 


691.1 


3.4 


41 


sw. 


9.8 


8.10 a.m..-. 


725.2 


1.5 


45 


s. 


6.7 


i,im 


ta4.3 


1.0 


42 


sw. 


13.2 


8.30 a.m.... 


725.4 


2.0 


45 


s. 


7.6 


2,122 


595.0 


- 3.6 


52 


wsw. 


13.0 


8.37 a.m.... 


725.4 


1.8 


45 


s. 


7.2 


2,431 


572. 1 


- 7.5 


51 


wsw. 


9.8 


9.10 a.m.... 


725.5 


2.2 


44 


s. 


6.3 


2,784 


547.2 


- 4.6 


97 


wsw. 


22.7 


9.22 a. m 


725.3 


2.8 


43 


s. 


6.7 


3,532 


497.0 


- 7.0 


98 


wsw. 


19.6 


10.08 a.m.... 


724.9 


2.8 


46 


sse. 


4.9 


3,151 


521.3 


- 6.0 


100 


wsw. 


17.6 


10.48 a. mi... 


724.7 


3.3 


51 


SL. 


5.8 


2,883 


538.9 


- 5.1 


100 


sw. 


12.8 


11.06 a. m.... 


724.6 


3.3 


48 


s. 


5.8 


2,484 


567.3 


- 6.0 


100 


sw. 


18.4 


11.26 a.m.... 


724.4 


4.0 


47 


sse. 


8.0 


2,ia') 


595.0 


- 2.9 


64 


wsw. 


20.9 


11.47 a.m.... 


724,2 


4.4 


45 


sse. 


7.6 


1,471 


644.2 


- 0.5 


45 


sw. 


10.4 


11.58 a.m.... 


724.0 


4.6 


44 


sse. 


7.2 


1,010 


682.1 


1.9 


43 


sw. 


11.8 


12.08 p.m.... 


723.9 


4.6 


49 


ss*. 


5.4 


526 


723.9 


4.6 


49 


sse. 


5.4 



November 2j 1911. — Four kites were used; lifting surface, 24.3 sq. m. Wire out, 
5,000 m. ; at maximum altitude, 3,900 m. 

St.-Cu. from the west-northwest, altitude 1,500 m., covered 8/10 of the sky until 
2.30 p. m., when they decreased to few by 3.15 p. m., and again increased to 6/10 
by 3.40 p. m. From 1.30 to 2.30 p. m. they were obscured by 10/10 St. from the 
northwest, altitude 800 m. Light snow fell from 1.30 to 2.45 p. m., and after 3.42 p. m. 

A well-developed high, central over Iowa and Nebraska, covered most of the coun- 
try. Pressure was relatively low off Nova Scotia. 

November Sy 1911,— Six kites were used ; lifting surface, 37.8 sq. m. Wire out, 6,200 
m.; at maximum altitude, 4,200 m. 

The sky was cloudless. 

Pressure was high over the Ohio valley and low off the eastern coast of Newfoundland, 

November 4, 1911.— Six kites were used; lifting surface, 37.8 sq. m. Wire out, 
7,800 m.; at maximum altitude, 5,000 m. 

The sky was covered with St.-Cu. from the west-southwest. Snow fell 8.45 to 9.05, 
and 9.25 to 9.30 a. m. The head kite entered St.-Cu. at 8.37 a. m., altitude about 
2,400 m., and fell below it at 10.40 a. m., altitude about 3,000 m. 

High pressure, central off the middle Atlantic coast, covered the eastern United States. 
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Dat« (M3d houf . 



Nov. 5, 1911: 
8.23 a. m.. 
8.43 a.m.. 
9.38 a.m.., 

9.53 a.m... 
10.00 a.m... 

Nov. 7, 1911: 
First flight— 
8.25 a.m... 
8.33 a.m... 
8.48 a.m... 

8.54 a.m... 
9.05 a.m... 

9.32 a.m... 
9.46 a.m... 
9.57 a.m... 

Second flight— 
10.30 a.m... 
10.35 a.m... 
10.43 a.m... 
11.25 a.m... 
12.15 p.m... 
12.27 p.m... 
12.39 p.m... 
Nov. 8, 1911: 

7.48 a.m.. 

8.00 a.m... 

8.10 a.m... 

8.14 a.m... 

8.27 a.m... 

8.40 a.m... 

8.56 a.m... 

9.33 a.m... 
10.14 a.m... 
10.52 a.m... 
11.03 a.m... 
11.29 a.m... 
11.41a.m... 
11.46 a.m... 
11.48 a.m... 




, 709.4 


14.8 


1 709.4 


14.9 


1 709.4 


15.0 


, 709.0 


15.4 


708.fi 


15.3 


708.6 


14.8 


708.6 


15.0 


716.2 


3.2 


716.3 


3.2 


716.3 


3.2 


716.3 


3.2 


716.3 


3.4 


716.3 


3.5 


716.3 


3.7 


716.5 


4.4 


716.6 


4.8 


716.5 


5.0 


716.5 


5.2 


716.4 


4.9 


716.4 


5.1 


716.3 


5.0 


716.3 


5.0 



wsw. 


17.2 


w. 


29.4 


w. 


24.9 


w. 


26.5 


w. 


16.5 


wnw. 


8.5 


wnw. 


14.0 


wnw. 


15.5 


wnw. 


14.2 


wnw. 


13.7 


wnw. 


16.6 


wnw. 


16.2 


w. 


18.9 


w. 


29.4 


w. 




w. 


is. 8 


w. 


9.8 


wnw. 


5.3 


wnw. 


6.8 


wnw. 


8.5 



November 5, 1911. — Three kites were used; lifting surface, 21.4 sq. m. Wire out, 
1,800 m.; at maximum altitude, 1,600 m. 

There were 10/10 to 6/10 A.-Cu. until 8.50 a. m.; direction varied from west- 
northwest to west. After 8.50 a. m. there were 10/10 A.-Cu. and A. -St. from the west. 

High pressure, central over New York, covered the eastern half of the country. 

November 7, 1911. — First flight: Two kites were used; lifting surface, 12.6 sq. m. 
Wire out, 2,500 m., at maximum altitude. 

There were 3/10 to 5/10 A.-Cu. from the west. 

Second flight: Two Idtes were used; lifting surface, 10.8 sq. m. Wire out, 3,150 m., 
at maximum altitude. 

There were 3/10 to 1/10 Cu. from the west and after 12.27 p. m., a few A.-Cu. frpm 
the west. 

Pressure was low north of Lake Huron and high over Kansas. 

November 8y 1911. — ^Five kites were used; lifting surface, 31.5 sq. m. Wire out, 
6,550 m.; at maximum altitude, 6,100 m. 

There were 10/10 Ci.-St. from the west throughout the flight. A few A.-Cu. appeared 
about 9.50 a. m., but soon disappeared. There was a solar halo after 8.40 a. m. 

Pressure was high over the upper Ohio Valley and low over southern Louisiana and 
the lower St. Lawrence. 
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Datfi acd hotlr« 



Not. 10,1911: 

2.37 p.m... 

2.31 p.m... 

2.44 p.m... 

3.06 p.m... 
Nov. 11. 1911: 

7.68 a.m... 
7.09 a. m . . . 
8.12 a.m... 
8.24 a.m... 
8.46 a. m... 
8.49 a.m... 

8.69 a.m... 
9.23 a.m... 
9.66 a.m... 

10.11a.m... 
10.12 a.m... 

10.28 a.m... 
10.35 a.m... 
10.45 a.m... 
10.53 a.m... 
10.67 a.m... 
11.02 a.m... 

Not. 12, 1911: 

5.11 p.m... 

5.21 p. m . . . 

5.47 p. m . . . 

6.15 p. m... 

6.40 p.m... 
Not. 13, 1911: 

10.07 a. m... 

10.14 a.m... 

10.29 a.m... 
10.40 a.m... 
10.48 a.m... 
12.07 p. m . . 



On ICoont Weather, Va., 626 m. 






Bum* 



Wind. 



I 



mm. 
720.3 
720.4 
720.4 
720.5 

721.3 
721.3 
721.3 
721.2 
721.1 
721.1 
721.1 
721.1 
721.0 
720.9 
720.9 
720.7 
720.6 
720.4 
720.3 
720.3 
720.3 

710.1 
710. 2 ' 
710.4 , 
710.6 

710.7 I 

722.8 I 
722.8 
722.8 
722.7 
722.7 
722.6 



a 

15.9 
16.0 
15.1 
16.2 

11.0 
11.0 
11.0 
11.2 
11.5 
11.4 
U.7 
11.9 
12.2 
12.5 
12.5 
13.0 
13.3 
13.4 
13.7 
13.9 
14.2 

1.4 

1.4 

0.2 

-1.2 

-2.4 

-8.6 
-8.4 
-7.8 
-7.8 
-7.5 
-6.6 



65 ese. 

70 se. 

74 I se. 

70 ese. 



87 
87 
87 
87 
85 
85 
81 
81 
80 
80 
80 
78 
76 
73 
74 
73 



70 8se. 

72 I wnw. 

71 I wnw. 

74 wnw. 

75 wnw. 
75 wnw. 



59 
58 
59 
59 
53 
51 



wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 



m.p.t. 
2.2 

' 3.0 
2.4 
1.4 

9.8 
9.8 
9.8 
11.2 
10.3 
11.6 
11.2 
13.4 
13.4 
10.7 
10.7 
12.5 
13.9 
12.5 
13.4 
14.3 
14.8 

22.4 
21.5 
18.8 
17.9 
17.9 

11.6 
11.2 
10.3 

8.9 
13.4 

8.9 



At different heigtatB aboTe a 



Height 




827 
1,274 
1,824 
2,211 

526 



November 10, 1911 . — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
1,500 m. 

There were a few St.-Cu. from the west and a few Ci. and Ci.-St. from the west- 
northwest. 

High pressure was central over the Gulf of St. I>awreace and pressure was low north 
of Lake Superior. There was a slight depression off the Rhode Island coast. 

November 11^ 1911. — Four kites were used; lifting surface, 25.2 sq. ra. Wire out, 
6,500 m.; at maximum altitude, 6,300 m. 

There were a few A.-Cu. from the west. 

A trough of low pressure extended from Wisconsin to New Mexico. High pressure 
was central over eastern North Carolina. 

November Ig, 1911. — Two kites were used; lifting surface, 10.8 sq. m. Wire out, 
2,200 m.; at maximum altitude, 2,000 m. 

A. -St. from the west decreased from 8/10 to 5/10 during the flight. 

Pressure was high over Oklahoma and very low north of Lake Huron. 

November IS, iWl.— Three kites were used; lifting surface, 18.9 sq. m. Wire out, 
3,500 m., at maximum altitude. 

There were 3/10 to 4/10 Ci.-Cu. and a few Cu., all from the northwest. 

Preesure vas low over the Gulf of St. Lawrence. A ridge of high pressure extended 
from Indiana to Texas. 
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On Mount Weather, Va., 526 m. 




Atdifle 


nnt heights above sea. 




Date and hoar. 








Wind. 




1 




Wind. 




Free- 
rare. 


Tern- 


Bel. 
Hum. 






Height. 


Pres- 

aUTB. 


Tern- 


Rel. 
Hum. 








Pireo- 


Veloo- 


Direc- 


Veloc- 










tion. 


ity. 










tion. 


ity. 


Nov. 14, 1911: 
8.15 a.m.... 


mm. 


a 


\ 




m.p.*. 
10.7 


m. 


tnm. 


a 


% 




m. p. 9. 
10.7 


722.9 


-7.2 


se. 


526 


722.9 


-7.2 


S4,8e. 


8.18 a. m.... 


722.9 


-6.8 


78 


se. 


13.4 


903 


689.0 


-4.2 


82 


88W. 


17.6 


8.28 a.m.... 


722.9 


-6.7 


76 


96. 


13.4 


1,060 


675.4 


0.3 


72 


ssw. 


18.1 


8.40 a.m.... 


722.8 


-6.6 


70 


se. 


13.4 


1,470 


641.6 


-2.2 


65 


8W. 


18.6 


8.48 a.m.... 


722.8 


-6.4 


68 


se. 


11.6 


1,796 


615.9 


1.2 


64 


8W. 


17.6 


8.67 a.m.... 


722.8 


-6.4 


68 


se. 


12.1 


2,010 


599.9 


2.9 


64 


8W. 


18.0 


9.04 a.m.... 


722.8 


-6.4 


68 


se. 


15.2 


2,424 


570.0 


0.9 


64 


8W. 


18.4 


9.20 a.m.... 


722.6 


-6.8 


66 


se. 


13.4 


2,868 


539.1 


-1.0 


65 


wsw. 


20.0 


9.42 a.m.... 


722.8 


-5.7 


58 


Sfi. 


11.2 


3,476 


499.2 


, -4.5 


65 




80.0 


10.25 a.m.... 


721.9 


-3.7 


70 


se. 


11.6 


3,086 


627.6 


-1.8 


65 


WSW. 


18.4 


10.41 a. m.... 


721.7 


-3.6 


72 


se. 


13.4 


2.788 


547.5 


1 -0.5 


65 


sw. 


20.2 


10.56 a.m.... 


721.5 


-3.6 


73 


se. 


12.5 


2,428 


569.0 


1.7 


64 


8W. 


18.4 


11.21 a, m.... 


721.2 


-3.6 


65 


se. 


15.2 


1,844 


611.3 


2.0 


62 


sw. 


17.6 


11.30 a.m.... 


721.1 


-3.8 


65 


se. 


15.2 


1,631 


627.5 


2.7 


62 


ssw. 


23.4 


11.37 a. m 


721.0 


-3.8 


66 


se. 


14.8 


1,242 


658.3 


0.6 


59 


ssw. 


21.0 


11.47 a.m.... 


720.9 


-3.5 


66 


se. 


15.2 


895 


687.8 


-6.8 


59 


ssw. 


19.1 


12.00 m 


720.7 


-3.5 


66 


se. 


11.6 


526 


720.7 


-3.5 


66 


se. 


11.6 


Nov. 16, 1911: 
























7.69 a. m 


707.3 


1.2 


91 


wnw. 


13.4 


526 


707.3 


1.2 


91 


wnw. 


13.4 


8.00 a. m 


707.3 


1.2 


91 


wnw. 


13.4 


607 


700.2 


3.2 


91 


wnw. 


20.9 


8.06 a. m 


707.3 


1.0 


93 


wnw. 


13.4 


993 


667.4 


0.5 


67 


nw. 


24.0 


8.16 a. m 


707.2 


1.4 


88 


wnw. 


10.7 


1,217 


649.0 


-1.8 


78 


nw. 


24.0 


8.33 a. m 


707.2 


2.4 


80 


wnw. 


16.1 


1,548 


622.7 


-2.1 


80 


nw. 


29.6 


8.38 a. m 


707.2 


2.6 


78 


wnw. 


20.1 


1,916 


594.8 


2.2 




nw. 


32.9 


8.42 a. m 


707.2 


2.8 


75 wnw. 


20.6 


2,396 


660.2 


0.4 


■■■33' 


wnw. 


32.6 


8.49 a. m 


707.1 


2.6 


75 wnw. 


14.8 


2,065 


582.4 


0.8 


18 


wnw. 




9.54 a. m 


707.9 


3.3 


74 wnw. 


7.6 


526 


707.9 


3.3 


74 


wnw. 


""7.6 


Nov. 16, 1911: 
10.06 a.m.... 






















717.8 


-0.6 


61 nw. 


13.4 


526 


717.8 


-0.6 


61 


nw. 


13.4 


10.10 a.m.... 


717.8 


-0.7 


61 nw. 


13.9 


977 


678.1 


-6.3 


66 


wnw. 


16.8 


10.18 a.m.... 


717.8 


-0.6 


61 nw. 


14.3 


1,482 


639.6 


-9.1 


67 


wnw. 


24.8 


10.33 a.m.... 


717.8 


-0.6 


57 nw. 


15.2 


1,994 


595.0 


-6.4 


44 


nw. 


31.2 


10.46 a.m.... 


717.8 


-0.4 


58 nw. 


12.5 


2.512 


557.0 


-4.6 


36 


wnw. 


32.0 


10.64 a.m.... 


717.8 


-0.2 


56 ; nw. 


11.6 


2,684 


545.2 


-1.1 


30 


wnw. 


30.2 


11.01 a, m.... 


n7.8 


-0.3 


63 nw. 


15.6 


2,998 


524.5 


-1.5 


29 


wnw. 1 


38.4 


11.24 a.m.... 


718.1 


-0.2 


54 nw. 


13.4 


2,747 1 


542.0 


-0.5 




wnw. 


34.3 


11.28 a.m.... 


718.2 


-0.2 


54 nw. 


12.1 


2,351 1 


669.7 


-4.1 




wnw. 




12.00 m 


718.6 


0.3 


49 ! nw. 


14.3 


1,662 


622.1 


-3.0 




nw. 




12.29 p.m... 


718.6 


0.6 


48 nw. 


16.1 


1,286 I 


652.6 


-7.8 


"so" 


nw. 


"**i7.'9 


12.87 p.m... 


718.6 


0.6 


40 nw. 


14.3 


902 


686.5 


-5.0 


35 


nw. 


16.8 


12.45 p.m... 


718.6 


0.8 


48 1 nw. 


11.2 


526 


718.6 


0.8 


48 


nw. 1 


11.2 



November 14, 1911. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 
5,400 m.; at maximum altitude, 5,300 m. 

There were 10/10 A. -St. from the west-southwest at the beginning of the flight. 
They gradually decreased to 3/10 at 10.15 a. m. and then increased to 10/10 at the end. 
At 10.15 there were 5/10 Oi.-St. of an indeterminable direction and 2/10 A.-Gu. from 
the weet-flouthwest. Both forms were gradually hidden by the A-St. 

High pressure, central over the middle Atlantic coast, covered the eastern United 
States. Pressure was low over Nebraska. 

November 15, 1911. — Three kites were used; lifting surface, 18.9 sq. m. Wire out, 
4,000 m.; at maximum altitude, 3,800 m. 

Ci.-St., Ci.-Cu. and A.-Cu., from the west-southwest, increased from 2/10 to 7/10. 

PresBure was low off the New England coast and high over the Gulf States. 

November 16 f 1911. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 
6,000 m., at maximum altitude. 

There were a few Cu. from the west-northwest. 

FresBure was high over Indiana and low over the Gulf of St. Lawrence. 
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1 


On Mount WMtber, Va., 596 m. 





At different heigl 

1 


litsabo 


vesea. 




Date and hour. 




... 1 




Wind. 1 




Wind. 




Pres- 
sure. 


Tern- . 
ture. 


Rel. 
Hum. 






Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
Hum. 




" 




Direo-I 


Veloo- 


Direc- 


Veloc- 


1 








Uon. 


tty. 




1 






tion. 


ity. 


Nov. 17, 1911: 








! 
















8.02 a. m 


mm. 


a 


\ 




m.p.9. 


m. 


mm. 


a 


\ 




m. p. «. 


720.6 


-2.6 


ase. 


8.9 


526 


720.6 


-2.6 


sse. 


8.9 


8.10 a. m 


720.6 


-2.3 


71 


Be. 




956 


682.8 1 


2.0 




asw. 




8.28 a. m 


720.4 


-1.8 


69 


se. 


9.8 


1,647 


627.6 


8.3 




sw. 




8.31a. m 


720.4 


-1.8 


60 


ese. 


9.4 


1,968 


603.5 


7.0 








8.36 a. m 


720.4 


-1.7 


69 


ese. 


9.4 


526 


720.4 


-1.7 


60 


ese. 


9.4 


ateondfUght- 
























1.38 p.m.... 


716.2 


1.7 


61 


se. 


13.0 


526 


716.2 


1.7 


61 


se. 


13.0 


1.41 p. m.... 


716.2 


1.7 


62 


se. 


10.7 


831 


680.6 


-1.6 




sse. 


15.4 


1.46 p.m.... 


716.1 


2.0 


60 


sse. 




1,110 


665.9 


4.9 




88W. 


30.7 


l.fiOp. m 


716.0 


2.2 


50 


se. 


11.2 


1,514 


633.6 


1.9 




wsw. 


25.1 


1.56 p. m 


716.9 


2.4 


58 


se. 


11.2 


1,644 


631.2 


4.8 




wsw. 


27.2 


2.08 p. m 


715.9 


2.4 


50 


se. 




1,968 


697,7 


3.2 




wsw. 


31. A 


2.06 p.m.... 


715.8 


2.5 


fiO 


se. 


8.9 


2,247 


678.9 1 


5.3 




wsw. 


30.8 


2.32 p. m 


715.6 


2.6 


62 


se. 


13.0 


2.613 


560.3 


3.9 




wsw. 


23.6 


3.24 p.m.... 


714.8 


2.7 


63 


se. 


13.4 


2,817 


538.9 


0.6 




wsw. 


23.3 


3.34 p.m.... 


714.7 


2.6 


64 


se. 


11.2 


2,436 


564.7 , 


3.7 




sw. 


23..-? 


5.32 p.m.... 


713.2 


2.5 


63 


sse. 


13.0 


526 


713. 2 1 


2.5 


63 


sae. 


13.0 


Nov. 18, 1911: 














; 










9.04 a.m.... 


700.4 


6.8 


75 


wnw. 


14.3 


526 


700.4 


6.8 


76 


wnw. 


14.3 


9.12 a.m.... 


700.6 


6.3 


73 


wnw. 


15.6 


878 


670.8 1 


1.7 


86 


wnw. 


23.0 


9.30 a.m.... 


700.6 


5.8 


72 


wnw. 


24.1 


1,294 


637.0 


-2.0 


85 


w. 


21.2 


9.46 a.m.... 


700.6 


5.2 


71 


wnw. 


23.7 


1,681 


606.6 ' 


-3.7 


58 


wnw. 


31.2 


9.49 a.m.... 


700.6 


5.0 


70 


wnw. 


23.7 


1,776 


599.2 1 


-0.5 


36 


wnw. 


34f9 


10.02 a.m.... 


700.7 


4.4 


68 


wnw. 


21.5 


1,912 


589.3 


-1.0 


18 


wnw. 


30.8 


10.25 a.m.... 


700.8 


5.2 


67 


wnw. 


22.4 


1,572 


616. 1 t 


1.4 


9 


wnw. 


32.6 


10.42 a.m.... 


700.9 


5.3 


63 


wnw. 


23.2 


1,220 


642.9 


-4.0 


t * 


wnw. 


27.2 


10.57 a. m.... 


701.0 


5.2 


62 


wnw. 


18.3 


895 


669.7 1 


-0.2 


71 


wnw. 


23.0 


11.06 a.m.... 


701.0 


5.4 


62 


wnw. 


16.5 


626 


701.0 1 


6.4 


62 


wnw. 


16.5 


Nov. 19, 1911: 
9.03 a.m.... 
























706.0 


2.7 


45 


w. 


11.6 


526 


708.0 , 


2.7 


^ 


w. 


11.6 


9.12 a.m.... 


706.1 


3.0 


45 


w. 


11.2 


1,003 


667.1 1 


- 2.9 


1 47 


w. 


18.9 


9.48 a.m.... 


708.2 


3.4 


38 


w. 


11.6 


1,615 


617.2 , 


- 8.3 


66 


w. 


23.9 


10.07 a.m.... 


708.3 


3.7 


42 


w. 


19.7 


2,428 


555.5 , 


-12.6 


58 


w. 


30.2 


10.26 a.m.... 


708.3 


4.1 


43 w. 


19.7 


3,306 


404.5 ; 


-17.9 


55 


w. 


29.6 


10.27 a.m.... 


708.3 


4.1 


43 


w. 


19.7 


626 


708.3 1 


4.1 


43 


w. 


19.7 



November 17, 1911. — Firet flight. Three kites were used ; lifting surface, 18. 9 sq. m. 
Wire out 2,100 m. at maximum altitude. 

There were 5/10 to 8/10 Ci. and Ci.-St. from the west. 

Second flight. Five kites were used ; lifting surface, 31 .5 sq. m. Wire out^ 7,000 m;; 
at maximum altitude, 6,750 m. 

There were 10/10 A.-St. and A.-Cu. from the west^northwest and light haze through- 
out the flight. 

Two well developed lows had their centers over eastern Iowa and over Newfound- 
land respectively. A crest of high pressure extended from off the North Carolina coast 
to the upper St. Lawrence Valley. 

November 18 , 1911. — Two kites were used; lifting surface, 10.8 sq. m. Wire out, 
3,100 m., at maximum altitude. 

A.-Cu., from the west-southwest, diminished from 7/10 to few by 9.15 a. m. and to 
none by 10.45 a. m. Few Ci., from the west, appeared about 10 a. m. Throughout 
the flight there were 2/10 St.-Cu. from the west-northwest at an altitude of 1,300 m. 

Pressure was low north of Lake Huron and high over southern Texas; it was also high 
at a considerable distance o£f the South Atlantic States. 

November 19 , 1911. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 
5,000 m.; at maximum altitude, 4,700 m. 

There were few to 2/10 Ci.-St. and Ci.- Cu. from the west. 

Pressure was low over the Gulf of St. Lawrence and high over the Gulf of^Mezico. 
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On Mount Weather, Va., 626 m. 


At different heights above sea. 


Date and hour. 




T«Hi 




WM. 










Wind. 




sun. 


Bel. 
Hum. 






Height. 


iiure. 


Tern- 


Rel. 

Qum. 








ppftt- 
ture. 


Dim> 


VdOD* 


f^. 


Direo- 


Veloc- 






C. 


% 


tiOB. 


ity. 










tton. 


ity. 


Nov. 20. 1911: 


mm. 




m. p. 8. 
fl.2 


m. 


mm. 


C. 


% 




m. p. 8. 
ll.2 


9.Q8a. m.... 


712.5 


0.8 


72 


8. 


526 


712.5 


0.8 


72 


8. 


9.10 a.m.... 


712.5 


0.9 


73 


8. 


10.3 


1,002 


671.8 


4.1 


73 


sw. 


24.5 


9.25 a.m.... 


712.4 


1.4 


70 


s. 


11.2 


1,569 


626.3 


1.0 


84 


W. 


26.5 


9.55 a.m.... 


712.3 


2.0 


71 


8. 


8.9 


2,110 


584.6 


-6.1 


97 


W. 


23.5 


9.58 a.m.... 


712.3 


2.1 


71 


8. 


8.9 


2,166 


581.0 


-3.7 


61 


W. 


25.5 


10.07 a. m.... 


712.2 


2.3 


71 8. 


8.5 


2,429 


561.7 


-5.2 


48 


W. 




10.27 a.m.... 


712.1 


3.4 


69 8. 


6.7 


2,259 


573.8 


-4.4 


34 


w. 




10.29 a. m.... 


712.1 


3.5 


60 1 8. 


6.7 


2,209 


577.4 


-5.2 


33 


w. 




11.14 a.m.... 


711.7 


5.5 


64 1 8. 


6.3 


1,608 


622.7 


-1.9 


64 


w. 


"ixi'.e 


11.30 a.m.... 


711.6 


6.3 


60 s. 


7.2 


1,012 


670.5 


4.1 


66 


W8W. 


16.2 


11.43 a.m.... 


711.5 


6.6 


62 8. 


5.4 


526 


711.5 


6.6 


62 


8. 


5.4 


Nov. 21, 1911: 






















1.09 p. m 


714.9 


0.0 


62 wnw. 


10.3 


526 


714.9 


0.0 


62 


wnw. 


10.3 


1.17 p.m.... 


715.0 


0.2 


70 wnw. 


13.9 


877 


684.2 


- 3.9 




nw. 


17.6 


l^Mp.m.... 


716.0 


0.6 


68 nw. 


11.2 


1,327 


646.1 


- 8.6 




nw. 


17.6 


1.47 p.m.... 


716.0 


0.9 


58 nw. 


14.3 


2.137 


581.4 


-15.0 




nw. 


17.1 


3.12 p. m 


715.3 


0.1 


67 wnw. 


16.1 


2,613 


646.6 


-19.4 




nw. 


16.8 


3.15 p. m 


716.3 


0.1 


68 wnw. 


15.6 


2,683 


647.7 


-17.5 




nw. 


20.5 


3.33 p. m 


716.4 


-0.2 


72 , wnw. 


14.3 


2,106 


583.6 


-15.8 




nw. 


20.5 


4.02 p. m 


716.6 


-0.4 


72 nw. 


16.2 


1,418 


638.9 


-10.2 




nw. 


20.5 


4.16 p. m 


715.7 


-0.6 


74 wnw. 


14.3 


928 


680.4 


- 4.9 




nw. 


22.4 


4.25 p. m 


715.8 


-0.6 


74 wnw. 


12.1 


526 


715.8 


- 0.6 


74 


wnw. 


12.1 


Nov. 22, 1911: 
9.18 a.m.... 






1 
















721.8 


-2.3 


79 ' wnw. 


10.7 


626 


721.8 


-2.3 


79 


wnw. 


10.7 


9.26 a.m.... 


721.8 


-2.1 


79 wnw. 


10.3 


823 


695.2 


-6.1 


82 


nw. 


16.2 


9.33 a.m.... 


721.8 


-1.9 


79 1 wnw. 


12.1 


1,070 


673.5 


-7.3 


83 


nw. 


18.1 


10.06 a.m.... 


721.9 


-1.3 


80 1 wnw. 


10.7 


1,118 


669.6 


-3.6 


50 


nnw. 


8.0 


10.31a.m.... 


722.1 


-0.7 


75 wnw 


9.4 


1,211 


662.1 


-4.8 


49 


nnw. 


7.8 


10.47 a.m.... 


722.2 


-0.6 


78 , wnw. 


9.8 


1,823 


612.4 


-7.4 


46 


nnw. 


9.2 


10.52 a.m.... 


722.3 


-0.5 


79 i wnw. 


10.3 


1,396 


647.0 


-7.0 


45 


nnw. 


8.2 


11.06 a.m.... 


722.2 


-0.3 


81 wnw. 


10.3 


1,303 


664.6 


-8.6 


63 


nw. 


7.9 


11.22 a.m.... 


722.1 


1 -0.4 


72 1 wnw. 


9.4 


916 


687.6 


-1.1 


48 


nw. 


6.7 


11.28 a.m.... 


722.0 


-0.3 


70 1 wnw. 


9.8 


827 


696.2 


-4.3 


46 


nw. 


9.1 


11.39 a.m.... 


721.9 


0.0 


n 


wnw. 


8.9 


626 


721.9 


0.0 


71 


wnw. 


8.9 



November fO, 1911, — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 
4,000 m., at maximum altitude. 

There were 9/10 to a few St.-Gu. and after 10.09 a. m. 1/10 to a few Ci., all from the 
west. 

Pressure Mras low over Michigan and high over the Gulf States. 

November 21, 1911. — Five kites were used; lifting surface, 30.6 sq. m. Wire out, 
6,000 m.; at maximum altitude, 4,000 m. 

There were 8/10 to 1/10 St.-Cu. from the northwest. The head kite entered St.-Cu. 
at 1.38 p. m., altitude about 1,650 m., and was hidden by clouds at intervals until 
2.52 p. m. 

High pressure overlay the eastern half of the country with center over the middle 
Mississippi Valley. Low pressure was central off the southern New England coast. 

November ft, 1911.— Five kites were used; lifting surface, 31.5 sq. m. Wire out, 
3,800 m.; at maximum altitude, 3,500 m. 

There were 3/10 to 5/10 Ci. from the west-northwest, a few Cu. from the northwest 
and light haze. 

Pressure was high over West Virginia and low off Nova Scotia. 
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Date and hour. 



Nov. 23, 1911: 
8.05 a.m..., 

8.12 a. m... 

8.19 a. m... 
8.40 a. m..., 
9.10 a.m.... 

9.20 a. m.... 
9.35 a. m..., 
9.48 a. m... 

10.07 a. m.... 
10.40 a.m.... 
U.lSa. m.... 
11.30 a.m.... 
11.58 a.m... 
12.15 p.m... 

12.37 p.m... 
1.02 p. m... 

1.13 p. m. .. 

1.21 p.m... 
Nov. 24, 1911: 

4.00 p. m 

4.06 p.m.... 
4.18 p.m.... 

4.30 p. m 

4.48 p.m... 

5.15 p. m 

6.29 p. m 

Nov. 25. 1911: 
9.54 a.m.... 
10.06 a.m..., 
10.25 a.m... 

10.38 a.m... 

10.39 a.m.... 
10.47 a.m... 
10.54 a.m.... 
11.01a.m... 
11.18 a.m... 
11.36 a.m... 
11.46 a.m... 
11.58 a.m... 
12.11 p. m... 
12.24 p.m... 
12.32 p.m... 



On Mount Weather, Va., 526 m. 
Wind. 



Prea- ^em- 



mm. 

719.5 

719.5 

719.4 

719. 4 

719.3 

719.3 

719.3 

719.3 

719.2 

718. ti 

718.0 

717.8 

717.3 

717.3 

717.2 

717.2 

717.2 

717.2 

707.0 
707.1 
707.2 
707.4 
707.6 
707.7 
707.7 

714.4 i 

714.4 

714.5 

714.5 

714.5 

714.6 

714.6 

714.6 

714.6 

714.5 

714.4 

714.4 

714.3 

714.1 

714.0 



Rel. 
Hum.* 



Direo- 
Uon. 



a 

-1.0 
-0.6 
-0.4 
-0.6 
0.0 
0.1 
0.5 
0.8 
1.4 
2.2 
3.2 
3.7 
4.6 
4.9 
6.2 
4.7 
4.8 
5.0 

-0.8 

-0.8 I 

-0.7 

-0.6 

-0.8 

-1.0 

-0.9 

-4.1 
-3.9 
-3.4 
-3.2 
-3.2 
-3.2 
-3.2 
-3.1 
-2.9 
-2.7 
-2.6 
-2.4 
-2.3 
-2.2 
-2.2 



aae. 

88C. 



72 I I 

70 ( 

72 ( 

73 i I 
72 I 
75 
75 
76 

71 ' s. 
68 s. 
<>5 I 8. 
64 I 8. 
64 
M 
63 
68 
66 
59 



88 nw. 



s. 



681 

(vS 

68 

68 

68 

68 

(W 

68 

67 

66 

65 

64 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. I 



Veloc. 
ity. 



m. p. 9. 

8.0 
8.5 
8.0 
9.4 
8.5 
7.2 
8.5 
8.9 
9.4 
8.9 
9.8 
10.3 
11.2 
12.1 
12.5 
10.7 
10.7 
10.7 

21.5 
21.4 
21.4 
21.4 
22.7 
24.1 



I wnw. I 

wnw. 
I wnw. I 
I wnw. j 

62 I wnw. 

60 I wnw. I 



9.8 
8.0 
7.2 
7.6 
7.6 
8.5 
8.5 
8.0 
8.5 
8.5 
7.2 
6.7 
5.8 
5.8 
6.7 



At different heights above sea. 







( 




Wind. 




Pres- 
sure. 


Tem- 
pera- 
ture. 


Rel. 
Hum. 






Height 


Dlreo- 


Veloc- 










aon. 


ity. 


m. 


mm. 


C. 


% 




m. p. «. 


526 


719.5 


- 1.0 


72 sse. 


8.0 


929 


684.6 


4.2 


57 88W. 


14.7 


1,319 


662.6 


7.? 


47 8W. 


11.8 


2,088 


.'>94.3 


6.3 


46 sw. 


10.8 


2.513 


564.1 


2.5 


45 1 8W. 


18.5 


3,038 


628.5 


- 0.8 


44 sw. 


18.5 


3.746 


483.3 


- 7.2 


51 ' sw. 


21.8 


4.310 


449.1 


-11.8 


74 , sw. 


21.8 


4.683 


427.8 


-13.0 


92 8W. 


21.6 


5. .332 


392.3 


-16.1 


83 sw. 


•23.9 


4.821 


419.1 


-16.1 


97 ; sw. 


25.6 


4.332 


446.8 


-12.6 


97 ' sw. 


23.6 


3,68:^ 


48.5.6 


- 6.7 


82 sw. 


20.6 


3.030 


527.3 


- 0.8 


65 sw. 


19.6 


2,384 


671,3 


3.5 


60 sw. 


16.2 


1.325 


660.1 


7.3 


49 ssw. 


10.8 


905 


684.6 


1.6 


45 , ssw. 


14.7 


626 


717.2 


6.0 


69 1 8. 


10.7 


526 


707.0 


- 0.8 


88 nw. 


21.5 


940 


671.1 


- 4.9 


91 nw. 


29.9 


1,472 


626.9 


- 9.3 


95 nw. 


34.3 


1.780 


602.3 


-10.2 


75 nw. 


32.3 


1,476 


626.9 


- 9.9 


84 nw. 




946 


671.1 


- 5.4 


92 nw. 


"so.i 


526 


707.7 


- 0.9 


81 


nw. 




526 


714.4 


- 4.1 


68 


nw. 


9.8 


790 


600.8 


- 6.7 


74 nw. 


16.2 


1.247 


651.4 


-10.9 


89 wnw. 


17.2 


1,759 


609.2 


-1.3.5 


93 wnw. 


25.5 


1.837 


603.0 


-10.6 


94 wnw. 


27.9 


1.915 


597.0 


-11.6 


96 wnw. 


30.4 


1.948 


504.5 


- 9.8 


94 wnw. 


31.5 


2,2a3 


575.2 


- 9.7 


87 wnw. 


30.0 


2,562 


549.0 


- 9.8 


73 wnw. 


33.2 


2,&'>9 


641.8 


-10.8 


74 wnw. 


33.7 


2.393 


560.8 


-12.3 


91 wnw. 


33.7 


2.295 


568.0 


-10.6 


96 1 wnw. 


31.7 


2.023 


688.5 


-13.7 


100 ' wnw. 


25.9 


1.630 


627.7 


-13.0 


100 1 wnw. 




526 


714.0 


- 2.2 


60 


wnw. 


""6.7 



November 23, 1911. -Seven kites wero U8«d; liftinj? surface, 44.1 sq. m. Wire out, 
0,000 m.; at maximum altitude. 8,800 m. 

There wore a few to 8/10 Ci.-St. and ('i.-C-u. from the west. About 1/10 A.-('u. 
from the southwest were observed at 12.11 p. m. There was a solar halo. 

Pressure was low over Lake Superior and high off the middle Atlantic roast. 

November 24i 1911. — Two kites were used; lifting surface, 10.8 sq. m. Wire out, 
3,000 m. at maximum altitude. 

There were 3/10 to 6/10 St., altitude about 1,300 m., from the northwest and 7/10 
to 4/10 A.-St. from the west. 

Low pressure was central over the lower St. Lawrence Valley, with a secondary 
depression over Chesapeake Bay. Pressure was high over Texas. 

November £5, 1911. — Four kites were used; lifting surface, 24.3 sq. m. Wire out, 
5,000 m.; at maximum altitude, 4,200 m. 

St.-Gu., from the west-northwest, altitude about 1,400 m., decreased from 9/10 to 
5/10. Light snow fell from 9.50 to 10 and from 10.50 to 10.52 a. m. 

A deep depression was central off Nova Scotia; pressure was high over the Gulf 
States. 
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Restdti of free air oheermHone. 





On Mount Weather, Va., 526 m. 





Atdlllei 


rentheigl 


titsatM 


Dvesea. 




Date «ad hour. 








Wind. 




Wind. 




sure. 


Tem- 
lure. 


Rel. 
Hum. 






Height. 


Pree- 
sure. 


Tem- 
pera- 1 
lure. ; 


Rel. 
Hum. 


Direc- 






Direo- 


Veloc- 


Veloc- 








1 tlon. 


ity. 






1 




tion. 


ity. 


Nov. 26, 1911: 


mm. 


c. 


, 

% , 


m. p. 8. 


m. 


mm. 


c. ! 


% 




m.p.9. 


8.54 a.m.... 


713.2 


2.0 


44 ' SW. 


5,8 


526 


713.2 


2.0 1 


44 


SW. 


6.8 


9.01a.m.... 


713.2 


2.6 


43 SW. 


6.3 


910 


680.0 


0.9! 


43 


wsw. 


1.3.7 


9.17 a.m.... 


71.3.2 


3.1 


41 8SW. 


6.3 


1,627 


631.7 


-2.4 , 


43 


w. 


21.6 


9.25 a.m.... 


713.2 


3.6 


40 ssw. 


6.7 


1,853 


604.4 


-0.4 


40 


w. 


24.6 


9.28 a.m 


713.2 


3.8 


40 ssw. 


6.7 


1.950 


597.1 


-0.8 1 


44 


w. 


26.6 


9.38 a.m.... 


713.2 


4.1 


.39 ssw. 


6.7 


1.673 


618.1 


0.0 1 


38 


w. 




9.40 a.m.... 


! 713.2 


4.2 


39 ssw. 


6.7 


1.642 


620.5 


-3.4 1 


40 


w. 




10.08 a-m.... 


' 71.3.2 


6.1 


37 Bsw. 


7.6 


941 


677.5 


0.4 1 


44 


WSW. 


'"'i2."8 


10.19 a.m.... 


713.1 


5.4 


32 ssw. 


7.6 


526 


713. 1 


5.4 1 


32 


SSW. 


7.6 


Nov. 27. 1911: 






1 
















10.41a.m.... 


722.7 


6.2 


52 , se. 


5.8 


526 


722.7 


6.2 


52 


se. 


6.8 


11.13 a.m.... 


722.6 


6.9 


52 1 se. 


5.8 


1.046 


078.3 


5.7 , 


50 


s. 


7.4 


11.56 a.m.... 


722.5 


7.2 


51 , se. 


G.3 


1,481 


642.9 


3.2 


49 


ssw. 


7.4 


12.24 p.m..-. 


1 722.2 


6.8 


51 1 so. 


6.3 


1.829 


616.6 


0.7 


47 


ssw. 


11.6 


12.30 p.m.... 


722.2 


6.8 


50 se. 


6.3 


2.188 


588.8 


0.7 1 


46 


ssw. 


7.8 


2.48 p.m.... 


721.4 


7.7 


50 1 se. 


7.6 


3.204 


517.5 


- 5.2 


41 


wsw. 


12.7 


3.16 p.m.... 


721.2 


7.6 


54 se. 


7.2 


4.309 


448.9 


-13.0 


35 


wsw. 


19.5 


3.34 p.m.... 


721.0 


7.4 


56 j se. 


7.6 


3,516 


497.7 


- 8.6 , 


36 


wsw. 


17.2 


3.52 p.m.... 


1 720.7 


7.0 


58 se. 


7.6 


2,669 


553.9 


- 1.1 1 


35 


SW. 


15.8 


4.03 p. m 


' 720.6 


6.7 


59 1 se. 


8.0 


1,898 


609.5 


3.5 1 


36 


SW. 


6.8 


4.14 p.m.... 


720.6 


6.5 


60 , se. 


8.0 


1.5C0 


636.4 


4.1 ' 


36 


SSW. 


10.1 


4.26 p.m.... 


720.6 


6.3 


61 


se. 


8.0 


1.212 


663.0 


6.7 , 


38 


SSW. 


10.1 


4.34 p.m.... 


, 720.6 


6.3 


63 


se. 


8.5 


870 


691.1 


6.4 


40 


s. 


12.7 


4.30 p.m.... 
Nov. 28, 1911: 


' 720.6 


6.2 


63 


86. 


5.8 


526 


720.6 


6.2 1 


63 


se. 


5.8 


1 






















8.22 a.m 


' 713.3 


2.4 


96 


se. 


8.9 


526 


713.3 


2.4 . 


96 


se. 


8.9 


8.28 a. m 


1 713.3 


2.4 


96 se. 


8.6 


1.011 


672.1 


6.7 , 


96 


sse. 


24.5 


8.37 a. m 


' 713.2 


2.4 


96 1 se. 


8.9 


1.280 


650.5 


7.8 


88 


s. 


29.4 


8.47 a.m 


i 713.1 


2.6 


96 1 se. 


8.9 


1.815 


609.5 


4.0 


80 


s. 


33.8 


9.20 a.m 


712.6 


2.6 


96 1 se. 


8.9 


1.133 


661.9 


8.0 


88 


sse. 


29.1 


9.38 a.m 


1 712.4 


2.5 


98 ' se. 


9.8 


787 


600.0 


8.5 1 


90 


sse. 


24.5 


9.42 a.m 


' 712.3 


2.4 

1 


98|se. 


10.7 


526 


712.3 


2.4' 


08 


se. 


10.7 



November £5, 1911. — Three kitee were used; liMng sur&kce, 20.9 sq. m. Wire out, 
2,500 m. at maximum altitude. 

There were 3/10 A.-Cu. from the west. 

Pressure was low over Ontario and high over the Gulf States. 

November 27 y 1911. — Seven kites were used; lifting sur&kce, 44.6 sq. m. Wire out, 
6,300 m.; at maximum altitude, 5,400 m. 

There were 6/10 to 9/10 Ci.-St. before noon; thereafter 10/10 Ci.-St., Ci.-Cu., and 
A. -St. until 3 p. m.; then 10/10 Gi.-Cu. All clouds were from the west. 

High pressiu'e was central off the Virginia coast and low pressure over northern 
Texas and eastern Wisconsin. 

November 28, 1911. — ^Two kites were used; lifting surface, 12.6 sq. m. Wire out, 
2,600 m. at maximum altitude. 

The sky was covered with St.-Cu. from the southwest and St. from the south; alti- 
tude of St., 1,400 m. Rain fell after 9.27 a. m. 

Pressure was low over Michigan and high off the Atlantic coast. 
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Results of free air ohservationa. 



On Mount Weather, Va., 526 m. 



Date and hour. 






P«». 




sure. 


Nov. 29, 1911: 


mm. 


9.48 a.m.... 


711.9 


10.04 a.m.... 


712.1 


10.21 a.m.... 


712.2 


10.2* a.m.... 


712.2 


10.25 a.m.... 


712.2 


10.32 a.m.... 


712.3 


10.43 a.m.... 


712.3 


11.2Sa.m.... 


712.4 


11.30 a.m.... 


712.4 


11.35 a. m.... 


712.4 


11.44 a.m.... 


712.4 


11.68 a.m.... 


712.4 


12.09 p.m.... 
Nov. 30. 1911: 


712.4 




8.08 a.m.... 


715.8 


8.15 a.m.... 


715.8 


8.21 a.m.... 


716.8 


8.27 a. m 


715.8 


8.48 a.m.... 


715.9 


9.20 a.m.... 


715.9 


10.07 a.m.... 


716.0 


10.25 a.m.... 


716.0 


10.40 a.m.... 


715.9 


10.63 a.m.... 


715.9 


11.10 a.m.... 


715.8 


11.17 a.m.... 


715.7 


11.26 a.m.... 


715.6 


11.37 a.m.... 


716.5 



Tem- 
pera- 
ture. 



Wind. 



Rel. i- 
Hum. 



C. 

- 1.5 

- 1.7 

- 1.8 

- 1.8 

- 1.8 

- 1.8 

- 2.1 

- 2.4 

- 2.3 

- 2.3 

- 2.3 

- 2.4 

- 2.6 

- 5.8 , 
-5.8 

- 6.6 ' 

- 5.6 ; 

- 5.2 ' 

- 4.2 1 

- 3.5 

• 2.9 I 

- 2.6 j 

- 2.6 

- 2.4 ! 

- 2.4 

- 2.4 I 

- 1.8, 



% 
72 
76 
77 
70 
75 
73 
77 
84 
85 
82 
76 
75 
78 



Dlrec- 
tton. 



I wnw. 
I wnw. 

wnw. 
, wnw. 
; wnw. 

wnw. 
I wnw. 

wnw. 

wnw. 

wnw. 
' wnw. 
I wnw. 
, wnw. 



77 wnw. I 
77 wnw. I 
77 I wnw. . 

77 ; wnw. I 

78 ' wnw. ' 
73 ; wnw. I 
68 I wnw. I 
65 ' wnw. I 
63 I wnw. 
62 wnw. 
59 wnw. 
58 I wnw. 
57 wnw. 
55 1 wnw. 



Veloc- 
ity. 



m. p. 9. 
11.2 
11.2 
14.8 
14.8 
14.8 
17.0 
12.1 
12.1 
12.1 
11.6 
13.4 
10.7 
13.4 

13.0 
13.0 
12.5 
13.0 
12.5 
12.1 
13.9 
13.9 
14.8 
13.4 
13.4 
13.0 
13.4 
15.6 



At different heights above sea. 



n<Hffht 


Pres- 




sure. 


m. 


mm. 


526 


711.9 


981 


672.2 


1,588 


621.8 


1,758 


e08.2 


1,962 


592.4 


2,339 


564.6 


2,911 


524.3 


2,334 


564.6 


1,941 


593.6 


1,943 


593.6 


1,552 


624.4 


791 


688.8 


526 


712.4 



526 

959 

1,003 

1,228 

1,553 

2,088 

3,777 

3,437 

2,563 

1,919 

1,466 

1,082 

858 

526 



715.8 
677. 2 ; 
673.4 I 
654.3 
628.1 

586.4 I 

460.1 I 
490.8 
551.5 
609.7 . 

635.5 I 
667.0 I 

686.2 , 
715.5 I 

I 



Tem- 
pera- 
ture. 



a 

-1.5 
-6.1 
-11.1 
-10.3 

- 7.6 

- 6.5 

- 8.6 

- 6.9 

- 7.3 

- 6.2 
-12.0 
-6.7 

- 2.6 

-5.8 
-7.8 
-7.7 

- 4.3 
-5.4 
-10.4 
-20.0 
-19.6 
-14.7 

- 7.6 

- 4.4 

- 3,2 

- 6.4 

- 1.8 



Wind. 



Rel. 






Hum. 


Direc- 


I Vdoo- 




Uon. 


! Ity. 


% 




m. p. •• 


72 


wnw. 


11.2 


87 


wnw. 


13.9 


96 


wnw. 


20.3 


85 


wnw. 


24.2 


70 


wnw. 


22.8 



25 , 
13 
13 
13 

27 j 
83 

78 



wnw. 
wnw. 
wnw. 
wnw. 



77 


wnw. 


75 


wnw. 


74 


wnw. 


54 


nnw. 


41 


nnw. 


38 


nnw. 


38 


nnw. 


38 


nw. 


38 


nw. 


36 


nw. 


35 


nw. 


35 


wnw. 


31 


wnw. 


55 


wnw. 



30.9 
41.0 
31.0 
17.2 
15.8 
15.8 
14.7 
13.4 

13.0 

19.6 

21.5 

12.2 

8.3 

8.8 

20.1 

20.3 

9.8 

10.8 

16.7 

22.8 

15.9 

15.6 



November 29, 1911. —Three kites were used; lifting surface, 17.1 sq. m. Wire out, 
5,000 m.; at maximum altitude, 4,900 m. 

The sky was covered with Ci.-St. and A. -St. from the westrsouthwest. These were 
partially obscured by 3/10 to 8/10 St.-Cu. from the west-southwest; altitude, 1,300 m. 

A ridge of high pressure extended from Idaho to Texas and low pressure was central 
over New Brunswick. 

November SO, 1911. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 
7,000 m.; at maximum altitude, 5,950 m. 

There were 2/10 A.-Ou. of an indeterminate direction at the beginning of the flight. 
They increased to 9/10 by 11.11 a. m., and were from the northwest, but by 11.37 
a. m. they had decreased to 7/10. 

High pressure was central over the western Gulf coast. Pressure was low over 
Ontario. 
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On 


Mount Weather, Va., 626 m. 


At different heights above sea. 


Date and hour. 






Wind. 






i 


Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
Hum. 






Height. 


Pras- 


T«m- 


Quail. 








Direo 


VftlDO 


Dirw- 


Veloc- 










tiou. 


ity. 
m. p. 8. 


m. 






Uon. 


ity. 


Dec. 1.1911: 


mm. 


a 


% 


mm. 


a 


% 




m. p. 8. 


8.53 a.m.... 


717.4 


- 0.4 


48 


wnw. 


0.7 


526 


717.4 


- 0.4 


48 


wnw. 


6.7 


9.02 a. m.... 


717.4 


0.0 


48 


w. 


7.2 


899 


684.5 


- 3.8 


47 w. 


12.2 


9.12 a, m.... 


717.4 


0.0 


47 


w. 


8.0 


1,497 


635.0 


0.1 


42 j wnw. 


18.2 


9.32 a.m.... 


717.3 


1.0 


46 


w. 


10.3 


2,396 


567.8 


0.3 


19 ' wnw. 


11.8 


10.00 a.m.... 


717. 3 


0.9 


44 


w. 


0.7 


3 144 


516.8 


- 5.1 


16 w. 


14.7 


10.12 a.m.... 


717.2 


1.3 


43 


w. 


5.8 


3,755 


477.6 


-11.5 


16 


w. 


17.5 


11.11 a.m.... 


716.4 


2.6 


38 


w. 


4.9 


4,310 


443.7 


-16.7 


20 


wsw. 


22.8 


11.51a.m.... 


715.9 


4.8 


34 


sw. 


3.5 


4,596 


426.9 


-19.3 


27 


wsw. 


25.0 


11.58 a.m.... 


715.8 


5.0 


33 


sw. 


2.2 


4,704 


420.4 


-18.9 


31 


wsw. 


24.2 


12.23 p.m.... 


715.6 


6.0 


32 


ssw. 


4.0 


4,565 


428.0 


-18,9 


32 


wsw. 


25.5 


12.47 p.m.... 


715.5 


6.1 


31 


se. 


6.3 


3,753 


476.5 


-12.6 


32 


wsw. 


23.5 


1.02 p.m.... 


715.4 


6.6 


31 


s. 


6.7 


2,947 


528.6 


- 5.8 


26 


wsw. 


19.6 


1.20 p.m.... 


715.3 


6.4 


30 


se. 


5.8 


2,651 


548.7 


- 3.3 


24 


wsw. 


19.6 


1.32 p. m 


715.2 


6.4 


30 


se. 


6.7 


1,980 


596.8 


0.6 


22 


w. 


17.0 


1.48 p.m.... 


715.1 


6.1 


29 


90. 


7.2 


1,386 


642.6 


- 1.4 


20 


W.SW. 


9.1 


2.00 p. ra 


715.0 


5.8 


29 


S. 


5.8 


850 


687.0 


0.4 


23 


s. 


11.2 


2.08 p.m.... 
Dec. 2,1911: 


715.0 


5.7 


29 


S. 


7.6 


526 


715.0 


5.7 


29 


s. 


7.6 
























8.26 a.m.-.. 


712.9 


0.8 


79 


wnw. 


5.8 


526 


712.9 


0.8 


79 


wnw. 


5.8 


8.36 a.m.... 


713.0 


1.4 


76 


w. 


6.3 


970 


674.5 


- 2.6 


85 


w. 


17.6 


8.44 a.m.... 


713.1 


1.6 


75 


w. 


6.3 


1,674 


616.7 


- 8.8 


96 


wnw. 


22.0 


8.48 a. m 


713.1 


1.9 


74 


w. 


0.3 


1 720 


613.0 


- 7.7 


87 


wnw. 


24.0 


8.51 a. m 


713.2 


2.0 


73 


w. 


7.2 


1,736 


611.8 


- 9.3 


86 


wnw. 


26.0 


8.53 a.m.... 


713.2 


2.1 


72 


w. 


7.2 


i;844 


603.2 


- 8.4 


88 


wnw. 


25.0 


9.06 a.m.... 


713.2 


2.6 


68 


w. 


7.6 


2,486 


555.0 


-13.2 


78 


wnw. 


25.0 


9.20 a.m...- 


713.2 


2.4 


70 


w. 


6.7 


2,971 


520.8 


-17.7 


76 


wnw. 


24.0 


9.37 a.m.... 


713.2 


3.2 


67 


w. 


10.7 


3,570 


480.4 


-23.5 


83 


wnw. 


26.2 


9.42 a.m.... 


713.2 


3.5 


65 


w. 


12.5 


3,7i6 


470.2 


-22.8 


72 


wnw. 


25.9 


9.58 a.m.... 


713.2 


3.8 


56 


w. 


14.8 


4,457 


425.4 


-24.1 


45 


w. 


29.4 


10.22 a.m.... 


713.3 


4.4 


56 


wnw. 


15.6 


5,169 


385.8 


-27.0 


31 


w. 


o2.4 


11.01a.m.... 


713.4 


4.1 


57 


wnw. 


12.5 


4,398 


428.6 


-24.8 


24 


w. 


26.5 


11.33 a. m 


713.4 


4.6 


58 


wnw. 


10.7 


3,630 


476.0 


-20.3 


24 


wnw. 


22.8 


12.03 p. m.... 


713.4 


4.2 


53 


wnw. 


14.3 


2,347 


564.6 


-13.8 


36 


wnw. 


19.6 


12.21p.m.... 


713.4 


4.2 


60 


wnw. 


9.8 


1,200 


655.4 


- 8.6 


83 


wnw. 


18.7 


12.27 p.m.... 


713.4 


4.0 


60 


wnw. 


11.6 


976 


674.6 


- 2.6 


77 


wnw. 


21.1 


12.41p.m.... 


713.4 


4.7 


54 


wnw. 


13.4 


526 


713.4 


4.7 


54 


wnw. 


13.4 



December 1, 1911. — Seven kites were used; lifting sur&ce, 44.6 sq. m. Wire out, 
9,000 m.; at maximum altitude, 8,100 m. 

There were 8/10 to a few A.-Cu. and Ci.-Cu. from the west until 11.47 a. m. and 1/10 
Ci.-St. from the west-southwest after 1.37 p. m. 

Pressure was high over the Louisiana coast and low over the Gulf of St. Lawrence. 

December 2, 1911.— Sin kites were used; lifting surface, 37.8 sq. m. Wire out, 
8,500 m.; at maximum altitude, 8,400 m. 

A.-Cu. from the west-northwest, decreased from 3/10 to none by 9 a. m. St.-Cii. 
from the west-northwest, altitude, 1,500 m., increased from 3/10 to 8/10 by 11 a. m. 

Pressure was low over northern New York and high over the Gulf of Mexico. 



Digitized by 



Google 



442 



BUIiLETIN OF THE MOUlfT WEATHBB OBSEBVATOBT. 
Remits offru axt 6b%tnoafwrM. 





On Mount Weather, Va., 526 m. 





Atdiifei 


rent heights above sea. 




Date and hour. 








Wind. 






Wind. 




sure. 


Tem- 

IS: 


Rel. 
Hum. 


Direc- 


Veloc- 


Height. 


Prai> 
sure. 


Tem- 
ture. 


Rel. 
Hum. 








Direo- 


Veloc- 










tion. 


ity. 


! 








tlon. 


ity. 


Dec. 3. 1911: 


mm. 


r. 


7i 




m.p.9. 


m. 


fnfR. 


(\ 


% 




m. p. «. 


10.50 a.m.... 


713.8 


0.6 


65 


se. 


5.8 


526 


713.8 


0.6 


65 


se. 


5.8 


11.10 a. m.... 


713.5 


0.1 


Tli 


sse. 


9.4 


1,067 1 


666.6 


- 4.3 


77 


9. 


12.2 


11.26a. m.... 


713.3 


0.6 


70 


sse. 


10.7 


1,340 


643.8 


- 1.7 


82 


SSW. 


9.8 


11.33 a. m.... 


713.2 


0.9 


69 


se. 


11.6 


2,034 


589.7 


- 4.5 


91 


SW. 


20.5 


11.48a. m.... 


712.9 


1.1 


66 


se. 


12.5 


2,849 , 


531.2 


- 9.4 


97 


sw. 


25.5 


12.07 p.m.... 


712.6 


1.0 


68 


se. 


11.2 


3,396 ' 


494.0 


-13.7 


97 


sw. 


29.1 


12.39 p.m.... 


712.3 


0.9 


70 


se. 


9.8 


2,801 1 


533.6 


-10.3 


99 


sw. 


23.5 


12.51p.m.... 


712. 1 


0.9 


71 


.se. 


12.1 


2,464 


557.2 


- 8.2 


99 


sw. 


26.9 


12.57 p.m... 


712.0 


0.8 


71 


se. 


10.3 


2.297 1 


569.2 


- 8.2 


100 


SSW. 


24.5 


l.oep.m-... 


712.0 


0.8 


72 


se. 


11.2 


2,021 


589.7 


- 6.2 


99 


ssw. 


25.5 


1.10 p.m.... 


711.9 


1.0 


72 


se. 


12.5 


1,958 


504.5 


- 6.5 


89 


SSW. 


24.0 


1.28 p.m.... 


711.8 


0.9 


69 


se. 


9.8 


1,405 ' 


637.6 


- 2.2 


52 


SSW. 


17.6 


1.31 p. m 


711.8 


1.0 


69 


se. 


9.8 


990 1 


671.6 


- 0.7 


50 


S. 


13.7 


1.37 p.m.... 


711.8 


1.0 


68 


se. 


10.7 


900 I 


679.3 


- 2.5 


00 


sse. 


15.2 


1.42 p.m.... 


711.7 


1.0 


68 


se. 


10.7 


526 ' 


711.7 


1,0 


68 


se. 


10.7 


Dec. 4. 1911: 












' 












10.18 a.m.... 


719.2 


-5.6 


85 


wnw. 


18.8 


526 ! 


719.2 


- 5.6 


85 


wnw. 


18.8 


10.25 a.m.... 


719. 2 


-5.4 


82 


wnw. 


19.7 


840 , 


600.8 


- 9.2 


90 


nw. 


24.5 


10.32 a.m.... 


719.2 


-5.2 


. «o 


wnw. 


19.7 


1,205 ; 


659.0 


- 7.7 


55 


nw. 




10.43 a.m.... 


719.2 


-5.2 


71 


wnw. 


19.7 


1,506 1 


634.1 


- 6.0 


44 


nnw 


"■"i9.*6 


10.56 a.m.... 


719.3 


-5.6 


70 


wnw. 


20.6 


1,523 ' 


632.8 


- 6.6 


49 


nnw. 


16.9 


11.03 a.m.... 


719.3 


-5,0 


66 


wnw. 


20.6 


1,974 1 


597.3 


- 8.1 


44 


nnw. 


16.7 


11.05 a.m.... 


719.3 


-5.0 


66 


wnw. 


20.6 


1,»46 1 


607.0 


- 9.3 


44 


nnw. 


16.8 


11.33 a.m.... 


719.5 


-5.0 


62 


wnw. 


17.9 


2,420 1 


563.6 


-10.9 


43 


nnw. 


16.3 


11.52 a.m.... 


719.6 


-5.2 


62 


wnw. 


19.7 


1,815 


609.4 


- 8.6 


40 


nnw. 


20.9 


12.03 p.m.... 


719.0 


-5.0 


64 


wnw. 


18.8 


1,582 


627.9 


- 7.6 


37 


nnw. 


19.2 


12.10 p.m.... 


719.6 


-4.9 


65 


wnw. 


17.9 


1,568 


629.1 


-10.7 


37 


nw. 




12.22 p.m.... 


719.6 


-4.6 


65 


wnw. 


20.6 


1,386 


644.0 


-10.8 


53 


hw. 


■' 23.5 


12.25 p.m.... 


719. 6 


-4.2 


64 


wnw. 


18.8 


. 1,357 , 


646.5 


- 9.5 


55 


nw. 


27.4 


12.30 p.m.... 


719.6 


-4.2 


64 


wnw. 


17.9 


. 1,282 1 


652.8 


- 9.7 


56 


nw. 


28.4 


12.33 p.m.... 


719.6 


-4.2 


64 


wnw. 


19.7 


1,240 


656.5 


-11.7 


61 


nw. 


27.5 


12.45 p.m.... 


719.6 


-3.5 


65 


wnw. 


17.4 


920 1 


684.4 


- 8.7 


72 


nw. 


20.6 


12.53 p.m.... 


719.6 


-4.2 


74 


nw. 


21.5 


526 1 


719.6 


-4.2 


74 


nw. 


21.5 



18.9 sq. m. Wire out, 
Light snow 



December Sy 1911. — Three kites were used; lifting surface, 
5,000 m.; at maximum altitude, 4,800 m. 

The sky was overcast with St. from the southwest; altitude^ 2,000 m. 
fell from 10.50 to 11.25 a. m. 
. Pressure was low over Indiana and Ohio and high off the southeastern 'States. 

December 4, 1911.— Four kites were used; lifting surface, 21.6 sq. m. Wire out, 
4,500 m.; at maximum altitude, 3,550 m. 

There were a few St.-Cu. from the west-northwest. 

High pressure, central over the middle Mississippi Valley, covered the United 
States. 
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Oa Mount Weather, Va., 520 m. 


At different heights above sea. 


Date and hour. 






1 Wind. 






1 




Wind. 




Pres- 
sure. 


Tem- 
peror 
ture. 


nnl 1 




Height. 


Prw- 

sure. 


Tem- 
ture. 


Rel. 
Hum. 


Direc- 






JKei. 
H«™- Direc 


Veloc- 


Veloc- 








• 1 tion. 


ity. 






1 




tion. 


ity. 


Dw. 6, 1911: 


mm. 


C. 


% 


m. p. 9. 


m. 


mm. 


C. 


% 




m. p. a. 


8.23 a.m.... 


724 2 


-4.7 


wnw. 


9.4 


526 


724.2 


- 4.7 


, WTIW. 


9.4 


8.30 a.m.... 


724 2 


-4.8 


64 wnw. 


10.3 


895 


690.9 


- 6.6 


67 1 nw. 


16.7 


8.46 a.m.... 


724.4 


-4.8 


66 wnw. 


9.8 


1,301 


656.7 


3.1 


48 nnw. 


14.9 


8.58a. m.... 


724. 5 


-4.4 


71 ' nw. 


9.8 


1,933 


607.3 


0.0 


63 nnw. 


13.2 


9.28 a.m.... 


724.7 


-3.6 


64 wnw. 


9.4 


2. 181 


589.1 


- 0.1 


62 nnw. 


17.0 


9.60 a.m.... 


724.9 


-3.3 


64 1 wnw. 


8.7 


2,688 


552.7 


- 4.8 


80 nw. 


11.3 


10.19 a.m... 


724.9 


-2.9 


59 wnw. 


7.6 


3.358 


607.7 


-6.6 


67 nw. 


22.3 


10.32 a.m... 


724.9 


-2.4 


65 1 wnw. 


8.9 


3,571 


494.1 


- 7.5 


65 nw. 


20.6 


11.03 a.m.... 


724. 8 


-1.6 


62 , wnw. 


6.7 


4,179 


456.6 


-12.4 


58 wnw. 


25.0 


11.40 a.m.... 


724.6 


-0.3 


54 ' wnw. 


6.7 


4,882 


416.0 


-17.7 


53 nw. 


30.6 


12.16 p.m.... 


724.5 


0.3 


59 w. 


5.4 


4,328 


447.7 


-13.6 


45 nw. 


26.2 


12.40 p.m.-.. 


724.3 


1.1 


48 w. 


4.7 


3,284 


512.4 


- 7.0 


76 nw. 


18.8 


12.67 p.m.... 


724.1 


1.3 


46 wnw. 


7.2 


2,431 


571.1 


- 2.0 


61 nw. 


17.2 


1.16 p.m.... 


724.0 


1.3 


53 wnw. 


6.7 


2,002 


602.4 


- 1.2 


71 1 nw. 


14.8 


1.29 p.m.... 


724.0 


2.1 


58 w. 


4.6 


1,419 


647.9 


1.4 


54 


nw. 


12.6 


1.36 p.m.... 


723.9 


2.3 


51 w. 


4.8 


1,110 


673.1 


2.4 


61 


wnw. 


13.0 


1.38 p.m.... 


723.9 


2.3 


48 w. 


4.9 


990 


683.3 


- 0.6 


41 


wnw. 


7.8 


1.45 p.m.... 


723.9 


2.2 


,36 w. 


5.1 


526 


723.9 


2.2 


36 


w. 


5.1 


Dec. 6, 1911: 








. 














8.09 a.m.... 


723.0 


2.3 


68 w. 


10.7 


626 


723.0 


2.3 


68 


w. 


10.7 


8.16 a.m.... 


723.6 


2.6 


60 w. 


10.3 


968 


685.5 


7.4 


47 


wnw. 


18.2 


8.26 a.m.... 


723.7 


2.6 


66 w. 


10.3 


1,315 


657.5 


8.9 


44 


nw. 


10.3 


9.01a.m.... 


723.9 


4.1 


62 w. 


11.2 


1,899 


612.8 


5.9 


50 


nw. 


8.9 


9.45 a.m.... 


724.5 


5.4 


57 w. 


8.0 


2,303 


683.7 


2.6 


53 


wnw. 


9.6 


10.30 a.m.... 


7W.3 


5.7 


56 w. 


8.9 


2,708 


555.0 


1.8 , 


60 


w. 


10. 1 


10.37 a.m.... 


724.3 


6.0 


55 1 w. 


9.4 


2,917 


540.8 


0.8 1 


50 


w. 


11.4 


10.50 a.m.... 


724.3 


6.5 


57 1 w. 


7.6 


2,352 


580.1 


2.7 1 


63 


w. 


9.8 


10. 59 a. m . . . 


724.3 


6.7 


67 I w. 


6.7 


1,610 


635.1 


7.6 1 


64 


wnw. 


7.9 


11.08 a.m.... 


724.2 


7.0 


55 w. 


7.2 


1,433 


648.7 


9.1 1 


SO 


wnw. 


8.3 


11.18 a.m.... 


724.2 


7.0 


.55 1 w. 


6.7 


1,038 


680.4 


6.5 


45 


wnw 


16.6 


11.26 a.m.... 


724.1 


7.6 


49 w. 


7.2 


526 


724.1 


7.6 1 


40 


w. 


7.2 


Dec. 7, 1911: 






1 
















11.41a.m.... 


723.9 


13.8 


42 , JBW. 


0.9 


526 


723.9 


13.8 1 


42 


ssw. 


0.9 


11.59 a.m.... 


723.8 


13.1 


44 1 sw. 


1.8 


1,835 


618.7 


6.9 




sw. 




12.06 p. m. . . 


723.8 


13.2 


44 j sw. 


0.9 


1,506 


636.8 


8.8 




wsw. 




12.20 p.m... 


723.7 


13.4 


43 , wsw. 


0.9 


1,062 


679.0 


10.7 ' 




wnw. 




12.28 p.m... 


723.7 


13.5 


44 1 wsw. 

1 


2.2 


526 


723.7 


13.5 1 


'"'44' 


wsw. 


'"2.2 



December 5, 1911. — Eight kites were used; lifting surface, 50.4 sq. m. Wire out, 
9,500 m.; at maximum altitude, 8,350 m. 

There were 4/10 to a few Ci.-St. from the north until 1 p. m., from the north- 
northwest thereafter. 5/10 A. -St. from the north -northwest at the beginning of the 
flight had disappeared shortly after noon. 

High pressure was central over West Virginia and pressure was low north of Lake 
Superior. 

December 5, 1911. — Six kites were used; lifting surface, 37.8 sq. m. Wire out, 
5,200 m.; at maximum altitude, 3,400 m. 

There were a few Ci. near the horizon before 10 a. m. 

A ridge of high pressure extended from West Virginia to Georgia. Pressure was 
low over Manitoba. 

December 7, 1911. — One captive balloon was used, capacity, 22.4 cu. m. Wire out, 
1,900 m. 

There were a few St. on the southwestern horizon. 

High pressure, central over southeastern West Virginia, covered the eastern United 
States. Pressure was relatively low over western Ontario and southeastern Texas. 
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buijLbiik of the mount weather obsebvatoby. 

ReruUt offru air observatiotu. 



I 



Date and hoar. 



Pres- 
sure. 



Dec. 8, 1911: 


mm. 


a 


ti.56a. m.... 


724.9 


5.8 


6.68 a.m.... 


. 724,9 


5.9 


7.08 a.m.... 


.1 724.9 


5.8 


9.22 a.m.... 


.1 725.4 


9.4 


9.27 a.m.... 


725.4 


9.5 


9.36 a.m.... 


. 725.5 


9.6 


9.45 a.m.... 


. 725.5 


9.8 


9.66 a.m.... 


. 725.5 


9.2 


9.59 a.m.... 


. 725.5 


9.0 


Dec. 9, 1911: 






10.48 a.m... 


723.5 


13.6 


11.03 a.m.. 


. 723.4 


12.6 


11.12 a.m... 


. 723.3 


12.6 


11.32 a.m... 


. 723.2 


13.5 


Dec. 10, 1911: 






8.16 a.m... 


. 723.1 


10.7 


8.20 a.m... 


. 723.1 


10.9 


8.25 a.m... 


. 723.1 


10.8 


8.39 a.m... 


723.1 


10.6 


8.56 a.m... 


. 723.1 


11.4 


9.16 a.m... 


. 723.1 


11.3 


9.40 a.m... 


. 723.2 


11.6 


9.51 a. m... 


.; 723.2 


11.9 


10.01a.m... 


723.2 


12.1 


10.30 a.m... 


722.9 


12.8 


11.19 a.m... 


722.4 


12.6 


11.49 a.m... 


722.1 


12.6 


12.06 p. m. . 


722.0 


12.6 


12.26 p.m.. 


; 722.0 


12.5 


12.42 p.m.. 


: 721.9 


12.7 


12.54 p. m. . 


721.9 


13.2 


1.13 p.m.. 


721.9 


14.2 


1.21 p. m. . 


721.8 


14.4 



Tem- 
pera- 
ture. 



^eathei 


r, Va., 626 m. 




At different heights above sea. 






Wind. 










Wind. 


Rel. 
Hum. 




' 


Height. 


Pres- 
sure. 


Tern- 
hue. 


Rel. 
Hum. 






Direo- 1 Veloo- 


Direo- 


Veloo- 




tlon. 


ity. 










Uon. 


Jty. 


% 


m. p. 8. 


m. 


mm. 


a 


%" 




TO. p. t. 


53 


nw. 


8.5 


526 


724.9 


5.8 


53 nw. 


8.5 


53 


nw. 


8.5 


629 


715.8 


7.6 


61 1 nnw. 


13.0 


52 


nw. 


8.0 


901 


602.6 


7.0 


60 ; nnw. 


12.7 


54 


nw. 


4.0 


1,184 


669.7 


6.6 


61 nw. 


6.9 


53 


nw. 


3.6 


1,674 


638.6 


4.1 


49 nw. 


7.0 


52 


nw. 


4.0 


1,815 


620.0 


4.5 


39 nw. 


8.1 


50 


nw. 


4.5 


1,216 


667.2 


6.4 


39 nw. 


8.3 


55 


nw. 


3.1 


834 


699.0 


6.0 


52 nw. 


8.9 


58 


nw. 


3.1 


626 


725.5 


9.0 


68 nw. 


3.1 


56 


w. 


4.0 


626 


723.5 


13.6 


56 . w. 


4.0 


59 


w. 


2.7 


1,632 


633.5 


7.0 


w. 




59 


w. 


2.7 


1,239 


664.2 


9.5 




w. 




52 


w. 


4.0 


526 


723.2 


13.5 


■"*62" 


w. 


""4."6 


63 


s. 


8.0 


626 


723.1 


10.7 


63 s. 


8,0 


63 


sse. 


7.6 


647 


712.7 


12.1 


68 


ssw. 


11.1 


67 


ase. 


8.0 


911 


690.6 


11.2 


57 


asw. 


16.2 


69 


sse. 


8.9 


1,385 


662.4 


9.4 


62 ssw. 


13.2 


67 


sse. 


10.3 


1,891 


613.8 


5.3 


42 ssw. 


11.1 


67 


s. 


11.2 


2.611 


561.8 


2.0 


32 ssw. 


14.4 


63 


sse. 


4.9 


3.210 


621.6 


- 0.3 


20 


8W. 


14.9 


63 


sse. 


5.8 


3,499 


503.1 


- 3.3 


20 


sw. 


16.2 


61 


s. 


5.8 


4,128 


464.3 


- 8.0 


20 


sw. 


16.4 


55 


sse. 


5.8 


4,731 


429.4 


-10.7 


29 


sw. 


15.9 


62 


sse. 


5.8 


4,994 


414.2 


-11.2 


38 


sw. 


20.4 


62 


s. 


6.7 


4.086 


465.4 


- 7.2 


33 


sw. 


11.0 


59 


s. 


6.7 


3,655 


491.6 


- 6.1 


33 


sw. 


18.4 


63 


ese. 


4.9 


2.886 


641.6 


0.1 


30 


sw. 


14.3 


65 


ese. 


6.3 


2.185 


690.7 


2.4 


26 


sw. 


16.2 


63 


ese. 


7.2 


1,630 


639.9 


8.3 


33 


ssw. 


18.2 


55 


se. 


7.6 


929 


688.1 


9.9 


52 


ssw. 


22.5 


50 


se. 


7.6 


626 


721.8 


14.4 


60 


se. 


7.6 



December 5, 1911. — Five kites were used; lifting surface, 32.0 sq. m. Wire out, 
3,400 m. ; at maximum altitude, 1,600 m. 

The sky was cloudless, but there was light haze. 

High pressure, with centers over Virginia and Nevada, covered most of the country. 
Low pressure was central over Saskatchewan. 

December 9, 1911. — One captive balloon was used; capacity, 22.4 cu. m. Wire out, 
1,900 m. 

There were 10/10 Ci.-St. from the west. A solar halo was observed. 

Pressure was low over western Texas and high along the middle and north Atlantic 
coast. 

December 10, 1911. — Eight kites were used; lifting surface, 55.3 sq. m. Wire out, 
9,500 m.; at maximum altitude, 7,500 m. 

There were 2/10 to 7/10 Ci.-Cu. from the west-southwest until 10.00 a. m. and 4/10 
to 5/10 Ci.-St. from the west after 11.10 a. m. There were 3/10 to 1/10 A.-Cu. from 
the southwest after 9.30 a. m. A solar halo was observed. 

High pressure was central over the Virginia coast and low pressure over Iowsl. 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
Hum. 






Height. 


Pres- 
sure. 


Tem- 
ture. 


Rel. 
Hum. 








Direc- 


Veloc- 


DlitJC- 


Veloc- 










Uon. 


ity. 










Uon. 


ity. 


Doc. U, 1911: 
7.53 a.m.... 


mm. 


a 


% 




m.p.s. 


fit. 


mm. 


C. 


% 




m. p. t. 


722.8 


9.6 


lo 


8. 


8.6 


526 


722.8 


0.6 


80 


s. 


8.5 


7.57 a.m.... 


722.8 


9.6 


79 


s. 


9.4 


792 


700.1 


11.1 


85 


BSW. 


19.6 


8.03 a. m,... 


722.8 


9.6 


80 


s. 


9.8 


994 


683.4 


10.8 


82 


ssw. 


22.0 


8.16 a.m.... 


722.9 


9.8 


77 


s. 


8.5 


1,531 


640.8 


0.3 


82 


ssw. 


16.2 


8.:«a.m.... 


722.9 


10.0 


77 


8. 


8.6 


2,219 


680.4 


3.6 


00 


sw. 


13.2 


10.32 a.m.... 


722.8 


11.6 


77 


s. 


7.2 


2,623 


567.8 


2.1 


87 


sw. 


5.9 


11.23 a.m.... 


722.7 


12.7 


73 


sse. 


7.6 


2,219 


580.4 


3.7 


86 


ssw. 


11.3 


11.40 a.m.... 


722.7 


13.8 


71 


sse. 


9.8 


1,566 


638.2 


8.8 


77 


ssw. 


18.6 


11.42 a.m.... 


722.7 


13.9 


71 


sse. 


9.8 


1,388 


661.0 


10.1 


76 


ssw. 


18.2 


11.45 a.m.... 


722.6 


14.1 


71 


sse. 


8.9 


1,066 


675.8 


10.5 


60 


ssw. 


22.1 


lJ.64a.m.... 


722.6 


14.4 


71 


sse. 


8.9 


885 


602.4 


0.7 


87 


s. 


18.9 


11.68 a.m.... 


722.6 


14.4 


72 


sse. 


8.0 


526 


722.6 


14 4 


72 


sse. 


8.9 


Dec. 12, 1911: 
























2.32 p. m 


718.6 


14.6 


80 


sse. 


6.3 


526 


718.6 


14 5 


80 


sse. 


6.3 


2,42 p. m 


718.5 


14.6 


76 


sse. 


6.3 


907 


686.8 


12.6 


86 


ssw. 


8.8 


2.69 p. m 


718.4 


14.7 


76 


sse. 


4.5 


1,415 


646.1 


7.4 


85 


ssw. 


11.8 


3.19 p. m 


718.4 


14.7 


76 


sse. 


45 


1,545 


636.1 


8.5 


77 


ssw. 


13.1 


3.26 p. m 


718.4 


14.9 


75 


se. 


5.4 


1,807 


616.3 


0.2 


44 


ssw. 


11.8 


3.29 p. m 


718.4 


14.9 


75 


se. 


5.4 


2,043 


500.0 


8.5 


39 


ssw. 


12.2 


4.00 p. m 


718.4 


14.1 


80 


sse. 


6.4 


2,623 


658.0 


8.7 


28 


ssw. 


16.4 


4.24 p. m 


718.5 


13.8 


80 


sse. 


4.6 


8,665 


400.0 


-1.4 


13 


ssw. 


23.9 


4.54 p. m 


718.6 


13.6 


84 


sse. 


5.4 


2,910 


637.8 


2.1 


12 


ssw. 


24 5 


6.04 p. m 


718.6 


13.5 


83 


s. 


6.3 


2,559 


561.6 


2.1 


12 


ssw. 


18.6 


5.06 p. m 


718.6 


13.5 


82 


8. 


6.3 


2,353 


576.0 


40 


12 


ssw. 


19.6 


6.17 p. m 


718.6 


13.4 


81 


s. 


6.3 


2,183 


688.1 


6.0 


12 


ssw. 


14 5 


6.24 p. m 


718.6 


13.4 


81 


s. 


6.3 


1,702 


623.7 


4 6 


24 


ssw. 


12.3 


5.30 p. m 


718.6 


13.4 


81 


8. 


6.3 


1,523 


637.4 


6.0 


62 


S.SW, 


14 7 


5.42 p. m 


718.7 


13.4 


81 


s. 


5.4 


922 


685.6 


0.8 


79 


ssw. 


14 2 


5.49 p. m 


. 718.7 


13.2 


81 


s. 


7.2 


526 


718.7 


13.2 


81 


s. 


7.2 


Dec. 13, 1911: 
























8.04 a.m.... 


714.5 


11.6 


71 


w. 


8.6 


526 


7145 


11.6 


71 


w. 


8.5 


8.10 a.m.... 


714.6 


11.3 


72 


w. 


7.6 


087 


676.3 


11.3 


70 


wnw. 


19.6 


8.31a.m.... 


714.8 


10.3 


74 


nw. 


12.6 


1,485 


637.1 


6.3 


83 


w. 


21.6 


8.39 a.m.... 


714.9 


10.0 


74 


nw. 


13.4 


1,062 


601.2 
665. a 


7.8 


68 


w. 


24 2 


8.54 a.m.... 


715.0 


9.6 


75 


nw. 


13.9 


2,474 


6.2 


66 


w. 


21.6 


9.21a.m.... 


715.2 


9.4 


76 


nw. 


14.3 


3,400 


406.7 


-3.0 


85 


wsw. 


26.5 


10.10 a.m.... 


715.6 


8.3 


74 


nw. 


17.9 


2,400 


568.6 


4 3 


65 


w. 


22.6 


10.20 a.m.... 


715.6 


8.0 


72 


nw. 


17.9 


2,280 


577,0 


3.4 


63 


w. 


246 


10.42 a.m.... 


715.8 


7.6 


60 


wnw. 


18.8 


1,405 


636.8 


8.2 


31 


wnw. 


24 5 


11.02 a.m.... 


715.9 


7.5 


60 


wnw. 


14 3 


000 


076.3 


1.5 


88 


wnw. 


21.6 


11.14 a.m.... 


716.0 


7.5 


69 


nw. 


12.6 


526 


716.0 


7.5 


69 


nw. 


12.5 



December 11, 1911. — Eight kites were used; lifting surface, 50.4 sq. m. Wire out, 
8,500 m.; at maximum altitude, 6,800 m. 

There were 4/10 to 7/10 A.-Cu. and Ci.-Cu. from the southwest. 

Pressure was low over Lake Superior, with a secondary depression over southern 
Indiana, and high off Nova Scotia and New England. 

December 12 , 1911. — Five kites were used; lifting surface, 36.4 sq. m. Wire out, 
4,500 m.; at maximum altitude, 4,250 m. 

Ci .-St. from the west, Ci.-Cu. from the southwest, and A.-St, direction indetermin- 
able, varied from 8/10 to 2/10 before 5.00 p. m. St,-Cu. appeared at 4.15 p. m.; and 
after 5.00 p. m. there were 8/10 St.-Cu., altitude, about 1,500 m., from the south- 
southwest and 2/10 A.-St. A solar halo was observed at 2.50 p. m. 

A trough of relatively low pressure extended from the St. Lawrence River to the 
Gulf of Mexico. Pressiure was high over the Middle Atlantic coast. 

December IS, 1911. — Four kites were used, lifting surface, 25.2 sq. m. Wire out, 
5,000 m., at maximum altitude. 

There were 1/10 to 8/10 A.-St. from the west and a few to 8/10 St,-Cu. from the 
west-southwest. 

Low pressure was central over the Maine coast. Pressure was high over the Middle 
Mississippi Valley. 
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Results of free air observations. 



Date and hour. 



Dec. 14, 1911: 
7.58 a.m... 
8.50 a. m. . . 
9.28 a. m. . . 

10.10 a.m... 

10.28 a. m. . . 

10.41a.m... 

10.58 a.m... 

11.00 a.m... 
Dec. 15, 1911: 

3.43 p. m... 

3.50 p.m... 

4.00 p.m... 

4.07 p. m... 

4.10 p.m... 
Dec. 16. 1011: 

3.80 p.m... 

3.33 p.m... 

3.40 p.m... 

3.48 p.m... 

3.00 p.m... 

3.06 p.m... 

3.17 p.m... 

3.36 p.m... 

4.06 p.m... 

4.17 p.m... 

4.30 p.m... 



On Mount Weather, Va.. 536 m. 



Pres- 
sure. 



mm. 
722.6 
723.0 
723.2 
723.3 
723.1 
723.0 
722.8 
722.8 

714.0 
714.1 
714.1 
714.1 
714.2 



Tem- 
pera- 
ture. 



C. 

-0.6 
-0.6 
-0.9 
-0.8 
-0.9 
-0.9 
-1.0 
-1.0 

3.9 
3.8 
3.7 
3.7 
3.7 



708.8 


4.9 


708.7 


5.2 


708.7 


5.6 


708.7 


5.7 


708.7 


5.9 


708.7 


6.9 


708.7 


5.7 


708.7 


5.9 


708.7 


5.6 


708.7 


5.4 


708.7 


5.4 



Rel. 
Hum, 



\ 

73 
82 
82 
82 
86 
90 
90 

100 
100 
100 
100 
100 



Wind. 



Direc- 
tion. 



100 
100 
100 
100 
100 
100 
100 



ese. 
ese. 



100 
100 
100 
100 se. 



Veloc- 
ity. 



m.p.t. 
5.4 
5.8 
6.0 
5.1 
8.0 
7.6 
7.3 
7.2 

4.5 
4.0 
3.6 
4.0 
4.0 

6.7 
6.7 
7.6 
7.6 
7.3 
7.3 
6.7 
5.8 
6.8 
6.3 
6.8 



At diflerent heights above s 



Height. 



526 
943 
1,306 
1,917 
2,109 
2,747 
4,327 
526 

536 

1,563 

1,139 

796 

536 

536 

886 

1,085 

1,363 

1,676 

1,877 

1.995 

1,357 

1.138 

787 

536 




714.2 
708.8 


3.7 

4.9 


678.7 


13.1 


663.6 


11.8 


641.0 


8.9 


617.3 


9.4 


603.4 


9.4 


594.8 


9.3 


643.0 


13.4 


669.6 


13.7 


600.9 


13.7 


708.7 


5.4 



100 
93 
95 

100 
80 
40 
56 
86 
84 
91 

100 



6.7 
18.4 
18.4 
15.3 
39.4 
31.9 
34.0 
31.3 
14.7 
12.7 

5.8 



December 14^ 1911. — Eight kites were used; lifting surface, 51.9 eq. m. Wire out, 
6,000 m.; at maximum altitude, 5,600 m. 

There were 10/10 A.-Cu. and A. -St. from the southwest at the beginning of the 
flight. After 9 a. m. these gradually gave place to St.-Cu. from the southwest. Rain 
fell after 8.54 a. m. Head kite entered St.-Cu. about 10.30 a. m., altitude about 
2,000 m. 

A center of high pressure overlay the Middle Atlantic States, and pressure was low 
over the Gulf of Mexico. 

December 15 y 1911, — One captive balloon was used; capacity, 22.4 cu. m. Wire 
out, 1,100 m. 

There was dense fog. 

A trough of low pressure extended from the lower Lakes to the Gulf, and a slight 
depression was off the Maryland coast. 

December 16, 1911. — Three kites were used; lifting surface, 18.9 sq. m. Wire out, 
3,700 m., at maximum altitude. 

There was dense fog. 

Low pressure was central over Ohio. Pressure was high over Nova Scotia. 
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On Mount Weather, Va., 626 m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
Hum. 






Height. 


Pres- 
sure. 


Tem- 


Rel. 
Hum. 








Direc- 


Veloo- 


Direc- 


Veloc- 










tion. 


ity. 










tion. 


ity. 


Deo. 17, 1911: 
2.07 p.m.... 


mm. 


C. 


% 




'»i?:J- 


m. 


mm. 


c. 


% 




m.p.t. 


718.4 


1.6 


72 


nw. 


626 


718.4 


1.6 


72 


nw. 


10.3 


2.16 p. m 


718.4 


1.6 


71 


nw. 


10.3 


1,020 


675.2 


- 4.5 


89 


nw. 


14.8 


2.26 p.m.... 


718.4 


1.6 


71 


nw. 


12.6 


1,453 


639.0 


- 7.6 


97 


nw. 


17.0 


2.42 p.m.... 


718.8 


1.6 


70 


nw. 


14.8 


1,767 


614.8 


0.6 


29 


nw. 


12.1 


3.24p.m,... 


718.6 


1.6 


60 


nw. 


12.1 


2,470 


562.2 


- 4.2 


25 


w. 


14.6 


3.61 p. m 


718.8 


1.4 


70 


nw. 


6.7 


3.163 


515.1 


- 5.5 


22 


w. 


22.9 


4.08p.m.... 


718.9 


1.3 


72 


nw. 


8.5 


2,616 


569.6 


- 5.3 


26 




18.3 


4.30 p.m.... 


719.1 


1.2 


73 


nw. 


8.9 


1,742 


616.6 


3.2 


24 


nw." 


13.9 


4.33 p. m.... 


719.1 


1.2 


72 


nw. 


9.4 


1,400 


643.8 


- 7.7 


36 


nw. 


13.9 


4.89 p.m.... 


719.3 


1.1 


73 


nw. 


9.8 


1,020 


676.2 


- 6.2 


80 


nw. 


15.6 


4.63 p. m 

Deo. 13, 1911: 


719.6 


1.0 


76 


nw. 


8.7 


626 


719.5 


1.0 


76 


nw. 


8.7 
























8.19 a.m.... 


721.7 


- 0.6 


73 


nw. 


10.7 


626 


721.7 


- 0.6 


73 


nw. 


10.7 


8.36 a.m.... 


721.7 


- 0.6 


72 


nw. 


11.2 


944 


684.6 


- 6.0 


86 


nnw. 


19.3 


8.60 a.m.... 


721.8 


-0.6 


72 


nw. 


11.6 


1,268 


667.6 


- 9.4 


92 


nnw. 


20.2 


8.66 a.m.... 


721.8 


- 0.6 


72 


nw. 


11.2 


1,671 


631.3 


-11.5 


97 


nnw. 


24.2 


8.69 a.m.... 


721.8 


- 0.6 


72 


nw. 


10.3 


1,834 


610.6 


- 8.2 


62 


nw. 


23.3 


9.20 a.m.... 


721.8 


- 0.4 


70 


nw. 


12.6 


2 206 


582.5 


- 6.1 


62 


nw. 


21.2 


9.40 a.m.... 


721.8 


- 0.2 


67 


nw. 


11.2 


2,867 


534.9 


-10.7 


66 


nw. 


21.2 


10.01a.m.... 


721.8 


-0.2 


68 


nw. 


10.7 


3,340 


602.8 


-14.0 


66 


nw. 


26.5 


10.30 a.m.... 


721.8 


- 0.1 


68 


nw. 


11.6 


2,940 


529.7 


-10.6 


69 


nw. 


21.1 


10.50 a.m.... 


721.8 


0.0 


60 


nw. 


13.4 


2,382 


669.1 


- 6.2 


66 


nw. 


24.8 


10.68 a.m.... 


721.8 


0.0 


69 


wnw. 


12.6 


1984 


698.7 


- 4.3 


56 


nnw. 


24.0 


11.12 a.m.... 


721.8 


0.1 


68 


wnw. 


13.4 


1,714 


619.9 


-13.1 


76 


nnw. 


22.4 


11.20 a. m.... 


721.8 


0.2 


67 


wnw. 


10.8 


1,832 


661.6 


- 9.4 


92 


nw. 


15.2 


11.88 a.m.... 


721.7 


0.6 


68 


wnw. 


11.2 


910 


687.7 


- 4.6 


76 


nnw. 


17.6 


11.43 a.m.... 
Deo. 19, 1911: 
8.19 a.m.... 


721.7 


0.6 


64 


wnw. 


11.6 


626 


721.7 


0.6 


54 


wnw. 


11.6 


726.8 


-3.4 


73 


wnw. 


10.3 


626 


725.8 


- 3.4 


73 


wnw. 


10.3 


8.30 a.m.... 


725.8 


-3.4 


76 


wnw. 


11.2 


936 


689.0 


- 6.8 


74 


nw. 


17.0 


8.47 a.m.... 


726.9 


-3.2 


76 


w. 


11.6 


1,441 


646.6 


-11.8 


73 


nnw. 


17.0 


8.66 a.m.... 


726.9 


-8.0 


73 


wnw. 


11.2 


1,821 


614.6 


- 6.6 


38 


nnw. 


17.0 


9.07 a.m.... 


726.9 


-3.0 


72 


wnw. 


11.6 


2,124 


591.2 


- 8.1 


26 


nnw. 


18.4 


9.16 a.m.... 


726.0 


-2.8 


72 


wnw. 


11.2 


2,473 


666.3 


- 6.1 


19 


nnw. 


24.5 


9.33 a.m 


726.0 


-2.2 


71 


w. 


12.1 


3,346 


605.6 


- 8.9 


16 


wnw. 




10.10 a.m.... 


726.2 


-1.8 


67 


wnw. 


10.7 


2,924 


634.1 


- 9.0 


14 


nw. 


"26:7 


10.44 a.m.... 


728.1 


-1.6 


68 


wnw. 


14.3 


1,946 


605.6 


- 7.9 


10 


nw. 


14.2 


10.59 a.m.... 


726.0 


-1.2 


09 


wnw. 


12.1 


1,330 


666.2 


- 4.4 


10 


nw. 


11.6 


11.06 a.m.... 


726.0 


-1.2 


67 


wnw. 


12.1 


1,133 


671.9 


- 8.5 


26 


nw. 


14.3 


11.13 a.m.... 


726.0 


-1.2 


66 


wnw. 


► 12.1 


869 


606.0 


- 6.1 


39 


nw. 


13.4 


11.26 a.m.... 


726.0 


-1.1 


63 


wnw. 


11.6 


626 


726.0 


- 1.1 


63 


wnw. 


11.6 



December 17 ^ 1911, — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 
5,000 m.; at maTiinuTn altitude, 4,550 m. 

The sky was covered with St.-Cu., from the northwest. The head kite entered 
St.-Cu. at 2.23 and emerged below it at 4.35 p. m.; altitude about 1,300 m. 

Low pressure was central off the Rhode Island coast; high pressure over Indiana. 

December 18, 1911. — ^Five kites were used; lifting surface, 31.5 sq. m. Wire out, 
5,500 m.; at maximum altitude, 5,300 m. 

There were 6/10 to 9/10 St. from the northwest; altitude, 1,450 m. 

High pressure was central over Indiana; low pressure over New Mexico. 

December 19, 1911. — Four kites were used; lifting surface, 25.2 sq. m. Wire out, 
5,000 m.; at maximum altitude, 4,800 m. 

There were several bars of stationary clouds over the Shenandoah Valley ^m 8.30 
a. m. to 10.50 a. m., and a few St.-Gu., altitude, about 1,400 m., from the north-north- 
west after 10.40 a. m. 

High pressure, central over Michigan, covered the eastern United States. 
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On Moont Weather, Va., 626 m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind, 




Pres- 


Tem- 


Rel. 






Height. 


Pres- 


Tem- 


Rel. 


















sure. 


pera- 
ture. 


Hum. 


Direc- 
tion. 


Veloc- 
ity. 




sure. 


pera- 
ture. 


Hxun. 


Direc- 
tion. 


Veloc- 
ity. 


Dec. 20, 1911: 


mm. 


C. 


% 




»ii.p.». 


m. 


mm. 


C. 


\ 




m.p.9. 


1.26 p. m 


724.9 


-2.3 


65 


ese. 


6.7 


526 


724.9 


-2.3 


ese. 


6.7 


1.45 p. m 


724.5 


-2.4 


66 


se. 


6.7 


689 


709.7 


-5.4 


77 


se. 


7.7 


1.52 p. in 


724.5 


-2.4 


67 


ae. 


6.3 


1,010 


681.3 


-5.0 


79 


se. 


11.3 


1.56 p. m 


724.4 


-2.5 


64 


se. 


6.3 


1,188 


666.0 


-2.3 


78 


ae. 


10.8 


2.12 p. m 


724.4 


-2.2 


63 


se. 


6.7 


1,672 


634.7 


1.8 


69 


se. 


9.4 


3.10 p. m 


724.3 


-1.6 


61 


se. 


5.4 


1,781 


618.6 


1.1 


58 


sse. 


8-1 


3.19 p. in 


724.3 


-1.6 


60 


se. 


4.9 


2,089 


505.4 


3.3 


55 


sse. 


9.3 


3.2<5p.m 


724.3 


-1.6 


62 


se. 


4.9 


2,309 


679.7 


3.7 


52 


sse. 


10.1 


3.37 p. m 


724.3 


-1.8 


60 


se. 


4.6 


2,076 


506.6 


3.9 


50 


sae. 


9.3 


3.45 p. m 


724.3 


-2.0 


61 


se. 


4.5 


1,800 


617.3 


3.0 


60 


sse. 


10.6 


3.47 p. m 


724.3 


-2.0 


63 


se. 


4.5 


1,703 


624.7 


3.3 


60 


sse. 


10.5 


3.57 p. m 


724.3 


-2.0 


64 


e. 


4.5 


1,219 


663.5 


-1.1 


48 


sse. 


11.5 


3.59 p. m 


724.3 


-2.0 


64 


ese. 


4.5 


1,008 


681.3 


-4.8 


48 


sse. 


13.5 


4.01 p. m 


724.3 


-2.0 


65 eso« 


4.5 


862 


094.1 


-5.3 


49 


sse. 


9.3 


4.10 p. m 

Dec. 21. 1911: 


724.3 


-2.1 


67 ese. 


3.6 


626 


724.3 


-2.1 


67 


ese. 


3.6 
























8.13 a.m.... 


721.5 


-4.0 


98 


se. 


6.3 


626 


721.6 


-4.0 


98 


se. 


6.3 


8.35 a.m.... 


721.5 


-4.0 


94 


se. 


6.4 


937 


686.3 


2.1 


96 


s. 


12.5 


8.55 a. m 


721.5 


-3.9 


96 


se. 


4.5 


1,447 


643.7 


5.9 


95 


ssw. 


10.2 


9.30 a.m.... 


721.5 


-3.4 


91 


se. 


4.6 


2,215 


686.1 


4.6 


97 


ssw. 


9.8 


9.35 a,m.... 


721.5 


-3.6 


93 


se. 


4.6 


2,468 


668.1 


3.1 


98 


ssw. 


12.3 


9.47 a. ra.... 


721.5 


-3.4 


91 


se. 


2.7 


2 196 


687.3 


4.6 


96 


ssw. 


14.2 


9.5Qa.m.... 


721.5 


-3.4 


91 


se. 


3.6 


1,653 


627.6 


5.5 


100 


ssw. 


14.7 


10.06 a.m.... 


721.5 


-3.5 


94 


se. 


3.6 


1,336 


652.4 


5.3 


100 


s. 


14.2 


10.16 a.m.... 


721.6 


-3.4 


91 


se. 


3.1 


626 


721.6 


-3.4 


91 


se. 


3.1 


Dec. 23, 1911: 
























8.34 a.m.... 


708.1 


6.5 


74 


wnw. 


7.6 


526 


706.1 


6.6 


74 


wnw. 


7.6 


8.43 a.m.... 


708.1 


6.5 


72 


wnw. 


9.4 


825 


682.7 


6.1 


70 


w. 


21.6 


9.04 a.m.... 


708.2 


6.3 


70 


wnw. 


6.8 


1,276 


646.8 


0.2 


78 


w. 


15.8 


9.06 a.m.... 


708.2 


6.4 


70 


wnw. 


6.8 


1 689 


613.4 


1.4 


63 


w. 


31.4 


9.15 a.m.... 


708.2 


6.4 


09 


wnw. 


6.3 


2,048 


686.6 


-0.7 


47 


w. 




10.24 a.m.... 


708.3 


6.8 


67 


wnw. 


6.8 


2,556 


650.5 


-1.9 


43 


w. 


■■*4i.'2 


10.53 a.m.... 


708.2 


7.1 


66 


wnw. 


6.8 


2,135 




1.6 


32 


w. 




Il.l7a.m.... 


708.1 


7.4 


63 


wnw. 


4.9 


1,651 


"6i6.'6' 


0.4 


37 


w. 


"34.3 


11.22a.m.... 


708.0 


7.4 


65 


wnw. 


4.9 


1,523 


626.9 


-1.8 


65 


w. 


28.7 


11.30 a.m.... 


708.0 


7.5 


64 


wnw. 


6.3 


1,267 


647.1 


-0.4 


68 


w. 


24.5 


11.37 a.m.... 


708.0 


7.6 


65 


wnw. 


6.3 


886 


677.6 


3.6 


68 


w. 


20.6 


11.46 a.m.... 


707.9 


7.6 


65 


wnw. 


4.9 


526 


707.9 


7.6 


65 


wnw. 


4.9 



December 20, 1911. — Six kites were used; lifting surface, 39.8 sq. m. Wire out, 
3,500 m.; at maximum altitude, 2,600 m. 

There were 6/10 to 9/10 Ci.-St.,. with solar halo, from the west and few to 2/10 Ci.-Cu., 
A.-Cu., and A.-St., from the west-southwest. 

Pressure was high over New York and low over Oklahoma. 

December 21 ^ 1911. — Five kites were used; lifting surface, 31.5 sq. m. Wire out, 
3,500 m.; at maximum altitude, 3,200 m. 

The sky was covered with St. from the south, altitude, 1,100 m. Light rain fell 
after 8.58 a. m. 

Pressure was high over Vermont and low over Iowa. 

December 2S, 1911. — Three kites were used; lifting surface, 16.2 sq. m. Wire out, 
4,000 m., at maximum altitude. 

The sky was overcast with A.-Cu. and A.-St. from the west-southwest. 

Pressure was low over New England and relatively high over Texas. 
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On Mount Weather, Va., 526 m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind. 




Pres- 
sure. 


Tem- 
ture. 


Rel. 
Hum. 






Height. 


Pres- 
sure. 


Tem- 
pera- 
ture. 


Rel. 
Hum. 








Direc- 


Veloc- 


Direc- 


Veloc- 










tion. 


ity. 










tion. 


ity. 


Dec. 24, 1911: 


mm. 


C 


\ 




TO.p.». 


m. 


mm. 


C. 


\ 




m.v.t. 


8.27 a. m 


715.2 


3.0 


s. 


6.3 


526 


715.2 


3.0 


s. 


6.3 


8.35 a. m 


715.6 


2.8 


78 


s. 


5.4 


828 


689.5 


2.8 


76 


ssw. 


8.3 


8.42 a. m 


715.6 


2.8 


78 


s. 


5.4 


526 


715.6 


2.8 


78 


s. 


5.4 


Dec. 25, 1911: 
























9.49 a. in.... 


720.0 


1.8 


100 


ese. 


1.8 


526 


720.0 


1.8 


100 


ese. 


1.8 


10.07 a.m.... 


720.0 


0.8 


100 


e. 


2.2 


1,967 


603.6 


6.8 




wsw. 




10.25 a. m 


719.9 


0.4 


100 


e. 


3.6 


1,241 


659.3 


7.1 




w. 




10.40 a.m.... 


719.9 


0.5 


100 


e. 


2.7 


1,096 


671.0 


7.1 




w. 




10.53 a.m.... 


719.8 


0.1 


100 


sse. 


2.2 


913 


686.2 


4.3 




wsw. 




10.58 a.m.... 


719.8 


0.6 


100 


ssw. 


2.2 


526 


719.8 


0.6 


"ioo" 


ssw. 


■ "i^ 


Dec. 27, 1911: 
























FiTStJlighi— 
8.52 a.m.... 


703.8 


9.8 


98 


wnw. 


5.8 


526 


703.8 


9.8 


96 


wnw. 


5.R 


9.05 a.m 


703.8 


10.0 


98 


wnw. 


4.9 


903 


672.7 


11.7 


90 


wsw. 


17.6 


9.21a.m.... 


703.8 


10.0 


98 


wnw. 


4.9 


1,455 


629.6 


8.2 


81 


sw. 


21.6 


9.38 a.m.... 


703.8 


10.6 


97 


¥mw. 


4.5 


1.936 


593.7 


3.5 


82 


sw. 


17.2 


9.50 a.m.... 


703.8 


11.0 


94 


wsw. 


4.0 


2,309 


567.0 


0.8 


49 


sw. 


25.0 


10.10 a.m.... 


703.8 


11.6 


91 


wsw. 


5.8 


2,481 


555.0 


-0.5 


31 


sw. 




10.58 a.m.... 


703.7 


9.0 


90 


nw. 


9.8 


526 


703.7 


9.0 


90 


nw. 


■'9.*8 


Second fUght— 
























1.18 p.m 


703.9 


6.8 


60 


nw. 


21.5 


526 


703.9 


6,8 


60 


nw. 


21.5 


1.25 p. m 


703.9 


6.9 


61 


wnw. 


24.1 


842 


677.1 


2.6 


68 


wnw. 


30.4 


1.43 p.m 


704.0 


5.8 


62 


wnw. 


20.6 


1,088 


666.6 


-1.2 


72 


wnw. 


31.0 


1.56 p.m 


704.1 


4.2 


68 


nw. 


22.4 


1.384 


632.6 


-2.8 


77 


wnw. 


34.3 


2.05 p.m 


704.3 


3.6 


69 


nw. 


21.5 


1,507 


622.6 


-5.0 


88 


wnw. 


33.7 


2.20 p.m 


704.8 


2.9 


72 


nw. 


23.2 


1,414 


6.10.2 


-4.4 


74 


wnw. 


34.7 


2.27 p. ra 


705.0 


2.6 


74 


nw. 


22.4 


1,214 


646.5 


-5.2 


76 


wnw. 




2.47 p.m 


705.7 


2.0 


73 


nw. 


21.5 


933 


670.6 


-3.6 


77 


nw. 


■■'26.1 


2.55 p.m 


706.0 


2.0 


71 


nw. 


21.5 


526 


706.0 


2.0 


71 


nw. 


21.5 



December 24, 1911. — One kite was used; lifting surface, 6.3 sq. m. Wire out, 4,000 
m., at maximum altitude. 

The sky was covered with ^t. from the south-southwest. Light rain fell after 
8.34 a. m. 

A low was central over Newfoundland with secondary depressions over South Car- 
olina and Alabama. Pressure was relatively high from New England to the Gulf of 
Mexico. 

December 25y 1911. — One captive balloon was used; capacity, 31.1 cu. m. Wire out, 
2,100 m. 

There was dense fog. 

Pressure was high over the Middle Atlantic States, and low north of Lake Superior. 

December 27, 1911. — First flight. Three kites were used; lifting surface, 20.9 sq. m. 
Wire out, 4,000 m. ; at maximum altitude, 3,800 m. 

There were 8/10 to 4/10 A.-Cu. from the northwest and 4/10 St. from the west after 
10.10 a. m., altitude of St., 1,750 m. These were obscured by dense fog from 10.40 
to 10.50 a. m. 

Second flight. Two kites were used; lifting surface, 10.8 sq. m. Wire out, 2,200 
m.; at maximum pltitude, 2,000 m. 

There were 7/10 to a few A.-Cu. from the southwest. There were 2/10 to 5/10 St. 
from the west, after 1.30 p. m. and 3/10 to 4/10 Ci. from the same direction after 2.40 
p. m. 

A low was central over Lake Huron. Pressure was high over Texas. 
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Rendu of free air obeervatione. 





On Mount Weather, Va., 636 m. 


At different heights above sea. 


Date and hour. 








Wind. 










Wind. 




Prea- 
sure. 


Tem- 


Rel. 
Hum. 






Height. 


Pres- 
sure. 


Tem- 


Rel. 
Hum. 








tm«. 


Diree- 


Veloc- 


ture. 


Direo- 


VekKS- 






C. 


% 


Uon. 


ity. 










tion. 


.ty. 


Dec. 28, 1911: 


mm. 




"•&'8 


1 
m. 


mm. 


C. 


% 




"Si's 


11.04 a.m.... 


717.8 


-5.2 


43 


wnw. 


626 


717.8 


- 6.2 


43 


wnw. 


lL12a.m.... 


717.6 


-5.2 


44 


wnw. 


20.6 


943 


680.2 


-11.4 


49 


wnw. 


22.6 


11.28 a.m.... 


717.4 


-5.0 


60 


wnw. 


25.0 


1,436 1 


637.2 


-16.1 


69 


wnw. 


24.6 


11.38 a.m.... 


717.2 


-6.0 


61 


wnw. 


19.7 


1,764 


609.9 


-17.0 


62 


wnw. 




11.68 a.m.... 


716.9 


-4.8 


34 


wnw. 


27.7 


626 


716.9 


- 4.8 


84 


wnw. 


"*27.*7 


Dec. 29. 1911: 
























8. 47 a. m . . . 


724.9 


- 6.5 


44 


wnw. 


13.4 


526 


724.9 


- 6.5 


44 


wnw. 


13.4 


8.54 a.m... 


724.9 


- 6.5 


44 


wnw. 


13.4 


891 


601.6 


- 9.6 


43 


nw. 


16.7 


9. 10 a. m . . . 


724.9 


- 6.1 


42 


wnw. 


11.2 


1,477 


641.8 


- 2.9 


39 


wnw. 


17.0 


9.27 a.m... 


724.9 


- 5.6 


41 


wnw. 


13.0 


2)392 


671.8 


- 3.3 


36 


w. 


20.0 


9.49 a.m... 


725.0 


- 6.0 


43 


wnw. 


12.1 


3,147 


619.1 


- 9.4 




w. 


33.7 


10. 30 a.m... 


725.0 


- 5.1 


43 


wnw. 


9.4 


2,542 


561.0 


- 5.5 




w. 


26.0 


11.00 a.m... 


725.1 


- 4.9 


41 


wnw. 


9.8 


1,410 


647.7 


- 2.8 


■'37' 


wnw. 


16. & 
16.7 


11.10 a.m... 


725.1 


- 4.4 


41 


wnw. 


9.4 


1,206 


664.6 


- 6.1 


36 


wnw. 


11.22 a.m... 


725.1 


- 4.3 


40 


wnw. 


9.8 


756 


704.2 


- 6.6 


37 


nw. 


16. (^ 


11.28 a.m... 


725.1 


- 4.0 


39 


wnw. 


9.8 


526 


725.1 


- 4.0 


39 


wnw. 


9.» 


Dec. 30, 1911: 
























9.00 a.m... 


723.3 


0.0 


43 


e. 


2.7 


526 


723.3 


0.0 


43 


e. 


2.7 


9.07 a.m... 


723.3 


0.2 


43 


e. 


2.7 


1,467 


643.7 


- 1.3 




w. 




9. 28 a. m . . . 


723.3 


0.2 


43 


e. 


2.7 


998 


682.3 


2.7 




s. 




9.3tia. m... 


733.2 


0.4 


43 


e. 


2.7 


775 


701.3 


3.9 




s. 




9.41a.m... 


723.2 


0.4 


43 


e. 


3.1 


526 


723.2 


0.4 


"43' 


e. 


■ "3.i 


Dec. 31,1911: 
























10. 59 a. m... 


711.3 


3.1 


100 


s. 


9.4 


526 


711.3 


3.1 


100 


s. 


9.4 


11.00 a.m... 


711.3 


3.1 


100 


s. 


8.9 


609 


704.2 


9.6 


100 


s. 


12.5 


11.03 a.m... 


711.3 


3.2 


100 


s. 


8.9 


930 


f.77.5 


10.6 


100 


wsw. 


21.7 


11.10 a.m... 


711.1 


3.7 


100 


s. 


8.9 


1,096 


663.9 


10.1 


100 


wsw. 


23.2 


11.17 a.m... 


711.0 


3.8 


100 


s. 


8.9 


1,344 


644.4 


9.8 


100 


wsw. 




11.44a. ra... 


710.7 


4.9 


100 


s. 


8.0 


1,973 


697.1 


5.8 


100 


wsw. 


"17.6 


12. as p.m... 


710.3 


5.6 


100 


S8W. 


6.3 


1,574 


626.3 


8.8 


100 


wsw. 


18.4 


12. 18 p. m . . . 


710.1 


6.1 


100 


s. 


6.3 


1,166 


657.7 


11.3 


100 


wsw. 


i6.8 


12.32 p.m... 


709.9 


4.7 


100 


ssw. 


5.4 


503 


704.2 


11.2 


100 


ssw. 


9.3 


12.34 p.m... 


709.9 


4.6 


100 


ssw. 


5.4 


526 


709.9 


4.6 


100 


ssw. 


5.4 



December 28, 1911. — ^Two kites were used: lifting surface 10.8 sq. m. Wire out 
3,000 m., »t maximum altitude. 

There were a few St.-Cu. from the west-northwest. 

Very low pressure was central over the Gulf of St. Lawrence, and high pressure was 
central over western Tennessee. 

December g9, 1911. — ^Three kites were used; lifting surface, 18.9 sq. m. Wire out, 
4,500 m.; at maximum altitude, 4,200 m. 

There were 3/10 to 5/10 Ci. from the west-northwest and after 10 a. m. 1/10 to 5/10 
A.-Cu. from the west. 

High pressure was central over northern yiig:inia and low pressure over Nova 
Scotia. 

December 50, 1911. — One captive balloon wa^ used; capacity, 31.1 cu. m. Wire 
out, 1,500 m. 

The sky was covered with A.-Cu. from the west-southwest. 

Pressure was high over the middle and north Atlantic coast and low over Texas. 

December SI, 1911. — ^Two kites were used; lifting surface, 12.6 sq. m. Wire out, 
2,000 m., at maximum altitude. 

There were 10/10 St. from the southwest with light fog, becoming dense at intervals. 

High pressure was central over the lower St. Lawrence Valley, and low pressure was 
central over Wisconsin. 
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